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a . .. SIGNAL SEQUENCE 

b. .. LINKER (Gly4Ser) 
C ... FLAG SEQUENCE 

d. .. PCR RECOMBINATION 
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1/^ (57) Abstract: Antihuman Mpl antibody is obtained and purified. By using a genetic engineering technique, antihuman Mpl diabody 
and antihuman Mpl sc(Fv)2 are purified- Furthermore, the antihuman Mpl sc(Fv)2 is successfully humanized- As the results of the 
evaluation on the TPO-like agonistic activities of the diabody and the sc(Fv)2, it is found out that the diabody and the sc(Fv)2 show 
high agonistic activities to antihuman Mpl antibody and their activities are comparable or even superior to the activity of human TPO 
which is a natural ligand. 
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SBifT>^«7lc^ 1 5 3-2 4^nSi«^*xe^ttl^Ibaraki 
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(74) ftS A: . 41^(SfflMIZU, Hatsushi et al.); T 

3000847 mys.m±mm&m i - 1 - 1 Biao < « tf;u 

6 B Ibaraki (JP). 

(81) ^i^llra^(Z)^^:L^BBy . ±T(7)«iia)iiP^ffiB*^^ 

RTtE;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 

BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
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OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 
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(57) Int hMplln{*^BSt# ■ *ISL. iHc^X^fi^^^^ ^ffllNTtS; t hMplDiabody fc^cfct/fitt hMpl sc(Fv)2 

^^fgfLfco ^^(Cfeit hMplsc(Fv)2^t h^b-r-S^IitiCiifeaLfco DiabodyfccJ^U:sc(Fv)2(DTPO*iT^*-X h;S 
tt^PffiLfcih ;Z^s Int hMpltJtlifCjJtf LT. Diabodyfc J: t/sc(Fv)2fiieLNT df^X hJStt*^ L . ^^U*r>K 
T fc ^ human TPO t I^IIP J^li <Z) ^ ^ "T C 1 3^)<^3S)^ O fc c 
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[0001] :^^mi^. mApmm^mir^o 

[0002] ha^7K'#3i^>' (Thrombopoietin : TPO) sk/hU<^Wi^B^X-h^ ^m^^K 
Genebank:NM_005373#fiS) „ 

[0003] ^(DXDfMM^h-^^^m^'^^ir^i7ii^(D^X\ r=^:=^:^hm^^^ir^m^^ 

[0004] X. MpUCl^^L. TPOTdt:=.:^hm^^^ir^^i$:hm^^tlX\^ ^§ (^WW^Mi 
4^XXJ^50m)o ^m-i. MPUcmi^X-h2mXh^^i^(D'^-^iZX^U±-^^—(D2 

mmt(Dmm^^^L^x\ 

10m) o l.7b^l.^j:^^h. scFv;5STPOT=^^^>^h^i4^*i-^j^^bT. scFv(D— 
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[0005] #fF^mi : 3i€ia#fF^6342220-^ 
#f^^m2 : ai^<2^IS^01/79494^ 
#fP:^fi^3 : IS^<2^r?gm02/33072-^ 
#fF:i:m4: a^<2^^^02/33073-^ 

##fF:SC^l:Palacios^)^, CelU 1985^, Vol.41, p.727-734 
##W^ife2:Souyri^>^, Cell, 1990^, Vol.63, p. 1137-1147 
##fFJCife3: Elliott ShM. J.Biol.Chem., 1996^, Vol.271(40), p.24691-24697 
##fF:5:i^4:Abe hW. Immunol. Lett. 1998^, Vol.61, p.73-78 
##fF:5:^5:Bijia Deng^>^, Blood, 1998^, Vol.92, p.1981-1988 

[0007] :$imm^hit±mmm^m^-r^fci^ i^uMm^^n^^-otco , ^ 

thMpl^#:VB22B^^# • MMU it'fe^X^e^^&^ffi V ^-c-;^^^#:(Z)^^i. 

Mpl^^iDiabody^^^i^iS?— PCXND3-VB22B db^rf^MbfCo 
PCXND3-VB22B db^fflV^T, ^thMpl^T:#^sc(Fv)2^?a^^i57— pCXND3-VB22B 
sc(Fv)2^f^^LfCo ^<Z)^Jg,^i:^^— pCXND3-VB22B sc(Fv)2^CHO-DG44^J3a-e 
^m^-fr, Jt^-hW^a^b^thMpl sc(Fv)2^)ft^b/Co _hfE-<^^- 
PCXND3-VB22B db^COS7jNBJ}M-e— oigt^^m^-^, J#^_h^J;'9VB22B Diabody^ 

[0008] ^/c, VB22B Diabody*3j; WB22B sc(Fv)2(DTPO#T=f'^;^h^'|4^fP'|ffib^c^^ 
-5, VB22B IgG Icl^bT, VB22B Diabody^3j;tA^22B sc(Fv)2{*i^V>T=i^^>^h^g' 
tt^^b, ^^y;;{fVK-efe§human TPO.^lKl#J^_h<Dfiftt^^i-r^d5^>6^ofCo 
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[0009] ^^immitx^Mci^^ma^. !^r(D ci] - ess] ^^mir^h<Dx-h^o 

[3] 2-o<Dmm^^mi^Rxf2-o<Dmm."S^mi^7b^})>':^—x'^^^thx\^ ^^^t 
[4] v>^—iin5T^ymx:h^^t^ii^wct'r^. [3:\iz.mm.(D^i^o 

[5] MpUC|§-^i-§df.^7^^o 

[6] Wtmi^Xh^^ [5] t^|B«(D^#:o 

[7] <B5>^^^b^^-efea. [5]*fc{4C6]{;iiE«CD^^„ 

[8] Br^MMpU^M'a^i-§^#:o 

[9] thMpl^U^^i^'/VMpU^I^'^i-^^^if^o 

[10] ^hMplRXJ^-f-/VMplKML^XTdt:=z:^h^i^^mir^^W^o 

[11] Br^SMpi-^<Dj^^^'l4^SKD=io'^Mj^T-efe§*T:^*:o 

[ 1 2] Br^MMpl-^co|^^^tt;asKD=lO''MJ^T-efeS^#:o 

[13] TPOT=f'c:^:^hfgtt^SEC50 = lOOnMi^T'efe^iii^ro 
[14] TPOT=i'^;^h^'|4;05EC50=30nMi^;T'efc§^#:o 
[15] TPOT=^^;^b^'|4;a5EC50 = lOnMi^^lT-e^^^^o 

(1) ia^lJ#-^:3.4. 5 

(2) iB^J#-^:6. 7.8 

(3) Ba^J#-^:9. 10. 11 

(4) @a?lJ#-^:15. 16. 17 
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(5) ia?lJ#-^:18, 19, 20 

(6) Ba^J#-^:21, 22, 23 

(7) Ba^J#-^:24, 25, 26 

(8) ie^lJ#^:27, 28, 29 

(9) ga^lJ#-S-:30, 31, 32 

(10) Ba^J#^:33, 34, 35 

(11) ga^J#-^:36, 37, 38 

(12) ia?(J#^:39, 40, 41 

(13) ia^lJ#^:42, 43, 44 

(14) ga^J#^:48, 49, 50 

(15) Ba^J#-^:51, 52, 53 

(16) ia^(J#-^:54, 55, 56 

(17) ia?IJ#-^:57, 58, 59 

(1) iB^iJ#-^:60, 61, 62 

(2) ia?IJ#-^:63, 64, 65 

(3) ga^J#-^:78, 79, 80 

(4) ga^J#-^:84, 85, 86 

(5) ia^lJ#^:93, 94, 95 

(6) ga?IJ#-^:96, 97, 98 

(7) ga^J#^:102, 103, 104 

(8) ga^J#^:108, 109, 110 

(9) ie?lJ#^:lll, 112, 113 

(10) ga^(J#-^:114, 115, 116 

[18] &.T(Dii)—m<D\,^'rm^i^wM<7)mm^mmm^xx}^nm.^mmm^^ 
(i)ga?ij#-^:3, 4, 5{zmm(7:>T^ymnm^^h^£^cDRu 2, s^m-r^^mm'^mm 
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(3) @a^j#^:9. 10. iuz.mM(DT^ymmm^^hfj:^cDRu 2. s^^-rsm^nr 

*5j;tJ?ia^J#^:63. 64. 65Kmm(DTKymmm^h^J:^CDRU 2. 3^ 

(4) ia^J#^:15. 16. 17\zmM<DT5,jmMm^hts:^CDRl^ 2. s^wi-^m^BT 
^mi^. ^Xmm^'B-.eS. 64. 65{;i|E«<DT5y^ia^J;0^fe?'^§CDRl. 2. 3^ 

(5) ia^lJ#-^:18. 19. 20{^tB«(DT5/^ga^lJ;6^^>/^5CDRl. 2. S^Wi-^fi^nT 
^IM^i^. :i3j;t/ia^lJ#-^:63. 64. 65t^|B«<DT5:y^iH^J;6^^)/^^CDRl. 2. 3^ 

(6) Ba^J#-^:21. 22. 23t;i|B^<DT5y^ia^J;0^^?fe5CDRl. 2. 3^^-r;5M^Br 
^IMJ^. *3i:t/ia^iJ#-^:78. 79. 80(^fB*(OT^y^Ba?lJ;5^^/cC^CDRl. 2. 3^ 

(7) ga^J#-^:24. 25. 26J^|E«<DT5y^ia^J;5^e>/ce§CDRl. 2. S^^ir^mm.'^ 
Mmi^. *5j:t;?ia^J#-^:63. 64. 65{CSEm<^T5y^ia^J/5^e>^^6CDRl. 2. 3^ 

(8) ia?ij#-^:27. 28. 29fc|B^c»T5:y^@a?y;0^^>/c^§cDRi. 2. 3^#i-^m^Rr 
^^1^. *5j;tj?ia^j#^:84. 85. 86Kmm(DTKymmm^ib^j:^cDRu 2. 3^ 

(9) ia?lJ#^:30. 31. 32t^tBft(DT$7^gB^lJ^^^>/^^CDRl. 2. S^^i-^m^BT 

:j3j;tJ?ia^J#-^:63. 64. 65iCfB^OT^y^ia^lJ;0^b^^§CDRl. 2. 3^ 

(10) ga^J#-^:33. 34. 35l^|E^(DT5:y^ga^J;5^^>Jfe^CDRl. 2. S^^ir^Mm 
'^mMi^. *5j:t;^WJ#^:63. 64. 65\:imM<^T^ymmm^htf:^CDRl^ 2. 3 
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(11) BB^j#-^:36. 37. 38{cmM(DT^ymmmt^h^j:^cDRu 2. s^^ir^mm. 

(12) @a^ij#-s-:39. 40. 4ucmM(DT^ymnm^^bfj:^cDRu 2. z^^ir^mm 

bT^^:^. *5j;tJ?ga^J#-^:96. 97. 98\zmM<DT^/mMm^^hfj:^CDRl, 2. 3 

(13) iE?(J#:^:42. 43. 44fCtE<fe(DT5/M^lJ^^^>/^§CDRl. 2. 3^mi-^Mm 
rT^®^. *5j;t>WJ#^:78. 79. 80tCfa^(DT^y^ia^J;5^b^<e§CDRl. 2. 3 

(14) Ba^j#-^:45. 46. 47{zmM(DT^ymmmt^hfj:^cDRu 2. s^mir^Mm 

bT^IM^. *5J;tJ^WJ#-i-:102. 103. 104JifE«<Z)T^y^Ba^lJ;e)^^>/^^CDRl. 

2. s^m-r^mm^mmm 

(15) Ba^j#-^:48. 49. 50icmm.(7)T^ymmm:^^hfj:^cDRu 2. z^mir^mm 

RT^Ig^. *5j;U?Ba^J#-^:63. 64. 65J;i|Bft(DT^y^Ba^J^^bJfe^CDRl. 2. 3 

(16) Ba?lJ#-^:51. 52. 53i;ifB«(DT5:7^Ba^lJ;6^^/ce^CDRl. 2. 3^^i-^mi^ 
W^'^^S^. *3J;T^Ba^J#-^:108. 109. 110{clfB«COT5:y^Ba^J;5^^>J'^^CDRl. 
2. 3^^i-6e^ W^^^ 

(17) Ba?lJ#^:54. 55. 56(^fE<!cC7)T5y^ia^J^^^>/^^CDRl. 2. 3^#i-§m^ 
W^^*^. *5j;U?Ba^!j#-^:lll. 112. 113(;i|B^(DT5:y^Ba?lJ^^£>/ce'5CDRl. 

2. s^^ir^mm-^^nm 

(18) Ba^J#-^:57. 58. 59lCl|E«C>T5y^Ba^J>?)^^>J^c&5CDRl. 2. S^^ir^Mm 
bT^IS^. *5j:t>WJ#^:114. 115. 116tCfE«c(DT^7^Ba^lJ;e)^^/^^CDRl. 

2. 3^^«e^Br^^j^ 

[19] Ba^j#-^: ii8i;iiB«<z)T^y^Ba^j^w-r^mi^Br^^:^^tf^^o 

[20] Ba^J#-^ : 1 20l;i|E«(DT^y^Ba^JSr^i-§e^ Br^^:^^t?^#:o 

[21] nm^^-.ii8{zmm(DT^ymmm^mi-^mm^mmmt. Ba^im^:i 
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[22] BB^j#-^: i22i£.tii-i264Kmm(DT^ymmm^^ir^^Wi, 

(1) @a^!j#-S-:230. 232. 234. 236 

(2) @a^J#^:265. 267. 269. 271 

(3) ga^J#^:279. 281. 283. 285 

(4) ia^lJ#^:298. 299. 300. 301 

(5) ia^!j#^:298. 299. 306. 301 

[24] J^T<^(l)-(4)<DV^-r^^;0^;l|B«<DT^y^ia^J^^b7^cC§. fri. 2. 3. 4^W 

(1) ia^lJ#-^:239. 241. 243. 245 

(2) ia^lJ#-^:272. 274. 276. 278 

(3) @a^J#-i-:302. 303. 304. 305 

(4) Ba^J#^:302. 307. 308. 305 

[25] j^T(D(i)-(5)(ov ^Tn^Hz.mm<Dmm^mMm^xximm^^mm^^ 

(1) Ba^J#-^:230. 232. 234. 236|c:fE«(DT5y^Ba^J;5^^>J^^^. FRI. 2. 3. 4^ 
Wi-^m^Bl^M^. *5j;U?Ba^J#-^:239. 241. 243. 245J;ifBtt(OT5/^Ba 

m^hti^. FRI. 2. 3. 4^^i-§^^Bl^fJisfe 

(2) Ba?IJ#-^:265. 267. 269. 271Km^<DT^ym^^^U^h^J:^. FRI. 2. 3. 4^ 
^i-^m^Rl^^^^. *5j;U?Ba^J#-^:272. 274. 276. 278l;i|B«(DT5:/^Ba 
^J;^^^)''^^. FRI. 2. 3. 4^#i-§g^Br^^^ 

(3) ia?lJ#^:279. 281. 283. 285t^fE<c<»T^/^ia?lJ;a^^>/^§. FRI. 2. 3. 4^ 
*«m^Rr^^*^. *5j;U?Ba^J#-^:272. 274. 276. 278f;i|S^(Z)T^/^Ba 

m^^h^i:^. FRI. 2. 3. A^mT^mm^mmm 

(4) Ba^J#-^:298. 299. 300. 301(cl|S«C>T5:7^Ba^J;5^^)Jfe^. FRI. 2. 3. 4^ 
Wi-^M^BT^^^. *5j;tJ?@a?lJ#-^:302. 303. 304. 305t^fEife(DT^y^Ba 



wo 2005/056604 



PCT/JP2004/018506 



(5)Ba^J#-^:298, 299, 306, 301\cmM<7)T^y^mn^^h^J:^. FRl, 2, 3, 4^ 

^ir^mm.'^^mi^. ^xmm^^:302^ 307. 308. 305icmM(DT^/mm 

m^^ht^^. FRi, 2, 3, A^m-r^um^mM^ 

[26] @a^lJ#-S-:229. 256. 262. 289^fc{*295i;ifS^(DT^y^@a^lJ^^i-^ 
[27] BB^J#-^:238. 258. 291^fc{*297(ei|E«(DT5:y^ga^J^^i-^^^ rT 

[28] j^To(i)-(5)(Dv ^-f tv^^t-iamom^ Rr^^^*5j;u^^e^ Bi^ia^^-^ 

(1) Ba^J#-^ : 229 (z:|S«<DT5y^ia^J^^i-^mi^ bT^^:^. *5 tj?ia^j#-^ : 2 

38 fctE<fe(DT5/^ia^iJ^Wi-5M W^IMJ^ 

(2) ia^ij#-^ : 256 iz.mm<Dr^ymmm^mir:5mm'^mmm. ^xximmm"^ 2 
58 icmm(DT^ymnm^mir^um'^mmm 

(3) Ba^j#-^ : 262iz.mm,(DTKymmm^mir^mm-^mmm. isxxfmm^'B- : 2 

58 ictE4fe(Z)T5yi^ia^iJ^#i-§^® ht^^j^ 

(4) ia?ij#-^ : 289 (cfB«(DT^y^ia^j^#i-§m^ bT^'^*^. *5 j;tMa^j#-^ : 2 
9 1 iciiE«cDT5y^Ba^j^^i-§l5^ bT^^^^ 

(5) Ba^j#-i- : 295 f;igB«<DT5y^Be^j^^i-5m^ rt^^^. ^xnmmm-^ 2 
97(^tE*c(7)T^yiiia?ij^^-rs^^Br^fji^ 

[29] Ba^lJ#-^:2. 254. 260. 287^fc(i293(;i|B^(DT5:y^Ba?lJ^^i-§^#: 

o 

[30] [16] — [29](DV>i^tb^^l^|Ett(DT5/^Ba^JlCl*5V>TlX«^#:(DT5y^ 
#*P*5j;U^V*fctt#A$tL. ;^)^o[l6]-[29](DV^-m^^cfE<fe 

[31] [16] - [30] (DV ^-rm^^-IB«<Z)^^^S^f^-f-§3zt>w-^;^^||^^^^^ 

o 

[32] t:hMpl(D26# g ^^e>274# g OT^y^^Pii^Sfii-^^ft^o 
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[33] TPOT^^^::^hm^^^ir^. Cl]--C32]<DV^Tti.;e)^t;ifB*fecD^#:o 
[34] [1] - [33] (D\,^-rtl^^KmM(D^i^^=^—}^ir^^V^^^y:t^K 
[35] [34] KmM(Dmy^^u:t^Vt:^hVl^i^^l^hfj:m^TX-^^y^V^4:^^U 
^.o [1] - [33] (DV ^i"tL;6^^tE<fe(7)^#:i:III^<D^Stt^^i-;5^^^r3— K-r^/i< 

[36] [34] ^fcf* [35] KmM<D:^V^^l^:t^h^^^t^^i^i^—o 

[37] [34] ^fc?* [35] Kmm<D:^V^^^y:t^}^i^fci^ [36] Kmm(D^^^—^^ 

[38] [l]-[33](DV^'ftL^^t-IB«(^^#:^'^#-r§. IS^m^i^o 

[0010] [BiiiEii}*. —^m^i^sc(Fv)2(Di'fmMn^7jkirm-r:h^o 

^ir^9^X-h^o VB22B sc(Fv)2*tMp"p^^fflbfCo 

[|1|3]03{*. BaF3-human Mpl^fflV^fcVB22B^#:(DT=i':^>^h^'l4fPffi(Of^;^^ 
[|E|4]|1|4(*, BaF3-monkey Mpl^fflV ^^ciVB22B^#:(DT:^'^;^h^'|4ffFtt<D|§M^ 
[|l|5]E|5{i. M-07eMV ^/cVB22B^^(^T=^'c:^>^^^S^4fP'|ffi(D|t;^^^i-^/^:7 

[|l|8]El8{i. Mpl^Ji.CHO*0J8^;^^^V^/cAB317 DiabodyCD|g^^'|4fP#0^m 
^^ir^9:7'Ch^o VB22B Diabody(||j^). AB317 Diabody(1i^)i:tjl;iCOS7^^ 

[|l|9]|l|9fi. BaF3-human Mpl^ffi V ^fcAB324 Diabody:Joj;tJ^^AB317 DiabodyCDT=f 
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[|1|10]|E|10{*, BaF3-monkey Mpl^ffi V ^fcAB324 Diabody*3j;t;^AB317 DiabodyCD 

BaF3-mouse Mpl^fflV>/cAB324 Diabody*3j;U?AB317 DiabodycDT 

[|1112]|1|12{*. BaF3-human MpmMc^i1r^Diahody<DT=^::^^h^^^^irmX- 
h^o mm^. O.D.450/655nm^^L. mmtM&^^ir, 

[|1|13]|1I13}*, BaF3-human Mpl (G305C)^JJ^{cl5oftSDiabody<DT=i'=><>h^'|4^ 

^i-mxh^o mm-i. o.D.45o/655nm^^L. mMnm&^^'To 

[|l|14]|l|14}i. BaF3-human MpllSBJ5^fC^3ttSTA136 db. TA136 sc(Fv)2(DT=^^:^ 
hmi^^^-rmXh^o ieStt«O.D.450/655nm^^L. ^ttfi^iS^^-To 
[|E|15]|1I15{*. BaF3-human Mpl (G305C)}MJlS{z:*D{t§TA136 db. TA136 sc(Fv)2 
(DT=f':=^;^h^S'|4^^i-E|-efc^o IP^Ift{*O.D.450/655nm^^b. m.m^m&^^ 
-To 

[|1|16]|1|16{*. BaF3-human Mpl (C769T)^JiS{c:*3{t6TA136 db. TA136 sc(Fv)2(D 

[|1117]|1|17{*. BaF3-human Mpl (C823A)|0J3StC*5ttaTA136 db, TA136 sc(Fv)2 
(DT^'^^^h^tt^^i-gl-efcSo IP^W{*O.D.450/655nm^^L. mMi^M^^^ 

[|1|18]|1|18}*, tHkM^SB^J (hVB22B p-z, hVB22B g-e, hVB22B hVB22B 

u2-wz4:}oj:t)^WB22B q-wz5 : VH) itJ^tMb^^iB^'J (hVB22B p-z, hVB22B 
g-e, hVB22B hVB22B u2-wz44aJ;tJ^^hVB22B q-v/z5:VL) , f^hXJ^KFR^XXJ^ 

CDR(D^j^:(c:ov ^T^i-m-efe^o 

[|1|19]|1I19}*, -x"^7v<>MVB22B sc(Fv)2*Dj;TJ?hVB22B e sc(Fv)2, hVB22B g-e 
sc(Fv)2^ffiV>T. BaF3-human MplX(DTPOmT=^^:^h^^^W^i^fc-^^^^ir 
mXh^o i&ttf*@^3tS(450nm/655nm)^^L. mm^M&^^ir, 
[|1|20]|1I20{*, •^!>;^SVB22B sc(Fv)2*DctT^hVB22B p-z sc(Fv)2, hVB22B 
u2-wz4 sc(Fv)2^fflV>T. BaF3-human MplX(DTPOW=^^^:^h^\^^^'MVfc^ 
^^l^^-rmXh^o f^$fifi^^it(450nni/655nm)^^b. mMnm&^^i-o 
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[|1|21]|E|21{*, -v'^7;^MVB22B sc(Fv)2*3j;t)?hVB22B q-wz5 sc(Fv)2^ffiV ^T. 
BaF3-human Mpl-e(DTPO^T=f^=>^h^'|4^fPffibfcf^;^^^-ril|-efe§o i^ttf* 
®3feS(450nm/655nm)^^b. m.m^M&^^iro 

[001 1] ^^Mi^. TPO^^^ (Mpi) (^i^-a^i-^^^^li^ki-^o 

mm^^^m^ntim^i^. f^t'm^^.^^^i^h^~^ti^o 
[0012] ^mm(DMp\i^^ ^m^^#:-efeo-c^i«tp/^v \ {^*3v ^xmm^mi^t 

M^. 5o%*«<D0S-e#?ii-s^^#:-efe«9. 0^b<«2o%*ffi<D0S-e# 

o(D^^#:t^ov ^T^M;osmM0f mmi<Dmm^m^^t> 

[0013] ;^^0j<D^M^^^<?5-oooM#i!bT«. mm^(Dmmtmm^x\^^^m\^^ 

\z.^\^x\'i.^ mm^^m'iMm^(o^&(D—m^u-:>x\^fi\i^<^ mm^m-m^m 

mmz.^\^x\^^<(Dm.^t^-h^i)^. m^m^-^fix\^^mm]^MKh. ^m^m- 
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46:909-923, (1991)^ Oka A et al., Hum. Mol. Genetecs 8, 2165-2170 (1990)^ Ota 
M et al., Am. J. Hum. Genet. 64, 1406-1410 (1999), Ozawa A et al.. Tissue 
Antigens 53, 263-268 (1999)7^^^0 o MX-it. m#^«^#-e^MS^#:<^«S^S!l 

t^^X^^o VJj^'^-r^^^(TPO)S^^<Z)^MSW^fm{-#^$*XTV >^ 
(Matthias Ballmaier et al., BLOOD. (2001). Vol.97. No.l. P139. 
[0014] :^mm(D^m-±. MplKML^XTdt^^y^hm^^m-r^^^t^^^^l.W 

i&^^^h^m-i. :^*^#:(whole antibody. 0llx.«whole IgG#)(D— §|35>^5^*i 

L-cv^§^#:if>t^^^. ^m^(D'^^m^^\^x\^thmm^mm^n^£\^\ « 
i^m}fi'i. ^M^i$i(D-^^x:htnmi^mm^titf:\^^i)^. mm^mmm(yH)x 

}*/^TJ?|S^ "Sr^^^ (VL) ^A/-eV N6ri!:eiW*bV ^o VH*fc{*VL(DT^ymBa 

mn. muRxiyxiiWA:^^^tix\^xhx\^\ ^hK^m^(D'^^m 

^tHb$;h.-CV>T^>j;V\ ^Wim}f<DMci^mtl.Xit. mx.it. Fab. Fab'. F(ab')2. 

Fv/^^^#{f ai^;e>5-e#^o *fc. i&^^imi^(DMci^m\tvxit. mx.it. Fab. 

Fab'. F(ab')2. Fv. scFv(single chain Fv) . Diabody. sc(Fv)2 (single chain (Fv)2)^<Jf 

^mif^^t^^x^^. 

VH-VLiTV-^— ) Xh^o #Br^lM^<^3o(D^M^^S^^ (complementarity 
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determining region ; CDR) ;e»5^5:f^ffib. VH-VLi^^^^—(Dmm^^M^^^^i±^ 

"C^§(scFvCO^.|^f;ioV^T{i. PluckthunlfThe Pharmacology of Monoclonal 
AntibodiesJVol.ll3(Rosenburg and Moore ed (Springer Verlag, New York) pp. 269-3 

15. 1994) ^#M)o ^mmK^n^vi^^-n.. ^(DnmKmm-^fifdffiW--^m.m 

[0017] Diabodyfi. jtf^^g!l;-^{^J;«9«^$tvfc^'fffi(bivalent)(7)^#:»f>T-^it-r(Holliger 
P et al., Proc.Natl.Acad.Sci.USA 90: 6444-6448 (1993), EP404,097-^, 
W093/11161-^#)o Diabodyfi. 2;$:CDJKy-<^^m;5^fe«^$tt6^-r-^— -efe«9 

[0018] sc(Fv)2{^, 20(DVH^mo(DVL^y^;^;— ^-e|§'^bT^;2^^t^LfciS5>^f[^ 
^#:-efe^ (Hudson et al, J Immunol. Methods 1999 ; 231 : 177-189) » sc(Fv)2(*, ^ 

^^w-'^mco^^^im.Pftimx^x^ mKm\^^T^=-:^vmm:^iro sc(fv)2« 

. mx.\-i^ scFv^y^-;^— -ei^^ri:(^j;oTf^M-e#ao 
vu VH. VL([VH]y^;^— [VL]y^;(7—[VH] y [VL])(Dji|Mt3:MAy-ev^§^^ 
[0019] 2ocovH^2o(Z)VL(DJl|gj^^*#^;l_h|EgBg^c:PK^$;^^-f . ^^oj^^J'^HIBi^-eM-^^) 
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[ VL] y — [ VH] y ^^ti — [ VH] y i/;(7 — [ vl] 

[VH] y [VL] y [VL] y [VH] 
[VH] y [VH] T^iJ— [vl] y:x:;&— [vl] 
[VL] y>^;^7— [vl] y^;^7— [VH] y^;(7— [vh] 
[VL] y [VH] y [VL] y [vh] 
[0020] ^^(D^^wmm^^'^^y-yiJ-hX.-xn.. «^^^x^(^j;«9^Ab#^^#(D 

^:7'^Ky^^;^7— . X^-^^^b-^i^y:/;*/— (^[Ix.fi. Protein Engineering, 9(3), 
299-305, 1996#fla)f^^^$tLSy^^;&— ^^fflV^;5^i^;iS"et§/55, 7^^5^!^-^3V^ 

-C{i-<:/^Ky^^;^— /6W^bv\ -<:/^Ky>';^;— (^S^fi^t-PS^^tv-f. 

3-50T5:7^. jeiz:^*L<{*5-30T^/^. #fz:^*b<{*12— 18T5:/^(^!lx.f* 

[0021] -<:/^Ky>';^7— (DJ^^: 

Ser 

GlySer 

GlyGlySer 

Ser'GlyGly 

Gly GlyGlySer 

Ser • Gly • Gly • Gly 

Gly • Gly • Gly • Gly • Ser 

Ser • Gly • Gly • Gly • Gly 

Gly • Gly • Gly • Gly • Gly • Ser 

Ser • Gly • Gly • Gly • Gly • Gly 

Gly • Gly • Gly • Gly • Gly • Gly • Ser 

Ser • Gly • Gly • Gly • Gly • Gly • Gly 

(Gly • Gly • Gly • Gly • Ser)n 

(Ser • Gly • Gly • Gly • Gly)n 
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[0022] X<>X^mm {-*5V >-C#(ei0*LV ^sc(Fv)2(DS#^bT{*. -^Jx.}* . i^T(^ 
sc(Fv)2^#(f5rir;$S-e^ao 

[VH] -<:/^Ky ^^;^-(i5T^y^) [vl] -<7°^Ky >^;^7— (i5T^y^) [vh] -<:/^K 

[0023] ^m^t^mv^^:ij- (it^mmm) ^^^}''<DmmKmmm\^^hnx\ ^^^mm 

^ (^/V7]^;^^S/ W^v^/V) h (BS^) , -:^^::^tf (J^^^-^W ^v'/v:7"nt°::^-^ 

—h) {DSP).i^^:t\f^{^/l-:^^^-y>'4^i^/^:f^\f:t^-~h) (DTSSP) . ni^l^^ 

y^i^iyi^4^i^/v:^i^-:y:^^h) {^/V:^-EGS) . v^^^-i^^xW (DST) . V? 

a^^/V]>?^/^:ijN^ (BSOCOES) , If [2- (>^/VJijN>^i5^iy W5:K:^=¥iy;^;/V 

[0024] 4o(D^f*Br^fMJ^^|^'^i-§:^'^t^{i. M^. Z-D(DV>:fy—:^>-^^^^tt^^^^. ^ 
*bV^'|£^^^^t;^#:^^DiabodyXf*sc(Fv)2-efe^9. #{c:0^b<«sc(Fv)2-efe;5o - 

Co, M. S. et al., J. Immunol. (1994) 152, 2968-2976 ; Better, M. and Horwitz, A. 
H., Methods Enzymol. (1989) 178, 476-496 ; Pluckthun, A. and Skerra, A., 
Methods Enzymol. (1989) 178, 497-515 ; Lamoyi, E., Methods Enzymol. (1986) 
121, 652-663 ; Rousseaux, J. et al.. Methods Enzymol. (1986) 121, 663-669 ; Bird, 
R. E. and Walker, B. W., Trends Biotechnol. (1991) 9, 132-137#fiM)o 
[0025] ^;S^#:^|g;^^^>fb. m^sc(Fv)2Kir:6^tKX^^ 4¥mKm^^T=f::^::^hm\^^ 
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[0027] tHb^ft:}*^ (reshaped) thW^(^l#f L»)i^. 

'^Jx.{i'^!^7><.^#:(D;f:g;ft'|4^^'^^^(CDR; complementarity determining region)^ 

^^hfix\^^{m\mnn^m<^m^^-EP i25023-^<2^fB, wo 96/02576 

[0028] '^!j7;^^#:<^CDRi:fch^#:<D:7i/—i^T7—>^-^;^ (framework region; 

FR) tSril*gi-SJ;5{-^tfbfcDNAia^J^. CDR^t;?FRW;^(D*M^f-:^— -^^ 

ffi V ^-CPCR&(^:J;«9'^^i-^(wo98/l3388-^<2^#(c:|Bfc<^;^&^#M) o 

[0029] CDR^^]^Xm'^^tl^^h^i$i(DyU—J>,r7—^mmit. 

— i^<^:^<Z)T5:y^^©i^L-Ct)j;V>(Sato, K.etal., CancerRes. (1993)53, 
851-856) o 

[0030] ^?i9m.w^Rxj^\ihm^[:^i$i(DmmmmKi'i. }^h^i^(Dhmmm^ti. mx.\tH 

mXlt. C y K C y 2, C Y 3, C y 4^, LmXUC k.CI ^^^ir^^t^^^X^^. * 



wo 2005/056604 



17 



PCT/JP2004/018506 



[0032] ^?^'7^m^^n^'^^m^. jmwh^m^^n^cDR(D^Mi^m^mM^ri 

-r. }f<DX^fj:W}m^M'T:hX\^\ mK.\-£. yiyhinW: 9^ 

[0033] ^T^^bV Ba>?iJ#-^ : 229 (tMbfi^BB^J : hVB22B 

p-z VH) . ga^J#-^: 256 (tMbS^BB^J :hVB22B g-e VH) . Ba^J#-^: 262 (th 
^bm^SS^IJ :hVB22B e VH) . gS^IJ^-^: 289 (tMbfi^ia^U :hVB22B u2-wz4 VH 
)fe§V^(iiH^J#-^:295(l;Hbm^ia^J:hVB22B q-wz5 VH) (^|E«(Z)T5:/^Ba 

^j^^i-^m^ Rr^^^^Wi-6^#:. xf*Ba^j#-^ : 238 (wmmmm 

hVB22B p-z VL). Ba^J#-^:258(tHt;^^Ba^J:hVB22B g-e VLfc§V^^^ 
hVB22B e VL) . @B^IJ#-^:291 (th^l:^^@a^lJ:hVB22B u2-wz4 VL)fc6V^{^ga^U 
#:^:297(tHli#^Ba^lJ:hVB22B q-wz5 VL) KmM<Dr^ymmm^^ir^Um 

W^-^^S^^^-r^^^T'fet) . #lc:^*L< {*^T<^(l)-(5)<DV ^i^^^^^cl|E«^om 

(4mm^^':289Kmm<DTKymm^\^mir^mm'^mmm. jtu^ia^j^-^: 29 
(5)Ba?ij#-^ : 295izmm.(DT^ymnm^^ir^mm^mMi^. ^u^sa^us-^ : 29 
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[0034] ^(DX^^i:in.W^<^MtL-Xl'i. ga^J#-^ : 2, 254, 260, 287*fc{* 293 (tHb 
sc(Fv)2@a^J (hVB22B p-z sc(Fv)2, hVB22B g-e sc(Fv)2, hVB22B e sc(Fv)2, 

hVB22B u2-wz4^fcf*hVB22B q-wz5) \Z.mMcOT^y^MM^^ir^^i^^^if^ 

hVB22B p-z VH(Z)igSia^J^Ba^J#-^:228, hVB22B g-e VH(DigSia^J^iE 
^J#-^:255, hVB22B e VH(Dit^SB^J^ia^J#^: 261, hVB22B u2-wz4 VHO 
:^S@a?lJ^iS?'J#=^:288, hVB22B q-wz5 VHcZ^i&SiB^lJ^BB^lJ^^: 294, 
hVB22B p-z VL(:0:^Sia^J^ia^J#^: 237, hVB22B g-e VL*5J:U^hVB22B e VL 
(^itSga^J^ia^J#-^:257, hVB22B u2-wz4 VL(D:^SBa^J^ia^J#-^:290, 
hVB22B q-wz5 VLOii;Sga^J$ria^J#-^: 296(3:|E^i-^o 

[0035] ga^lJ#-^ : 229 (tMbfi^ia^U : hVB22B p-z VH) , @a^lj#-^ : 256 (tMbM^Sa 
^IJ :hVB22B g-e VH) , ia?lj#-^: 262 (tMbM^ia^O :hVB22B e VH) , ia^J#^: 
289 (tb>fbm^ia^J :hVB22B u2-wz4 VH) ^fc^^ga^J#-i-: 295 (fcHt^M^ga^J : 
hVB22B q-wz5 VH) f;i|Eft(OT^/^ga^J(;i*5V^T, 
T^y^#-^:31— 35;5SCDR1, 
T^y^#^ : 50— 66/5SCDR2, 
T5y^#^ : 99— 107;e»SCDR3, 
T^ym^-W: 1— 30dSFRl, 
T5ygi#^:36— 49;DSFR2, 
T5:7^#^:67— 98;6SFR3, 
T5:y^#-^ : 108— 1 18;$SFR4l;i>fB ^ -T^So 

[0036] X, ga^J#-^ : 238 (tMk^lPga^J : hVB22B p-z VL) , ga^J#-^ : 258 (tb>f 
@a^lJ:hVB22B g-e VL^/ctthVB22B e VL) , la^lj^^^: 291 (tMb^^ia^'J: 
hVB22B u2-wz4 VL)^fcf*ga^!j#-^:297(tHbS^ga^(J:hVB22B q-wz5 VL) K 

T^y^#^:24— 39;55CDR1, 
T^7^#^:55— 61;5SCDR2, 
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T5y^#^: 1— 23;5Sfri, 
T5y^#^ : 40— 54;eiSFR2, 

T^y^#^:62— 93;55FR3, 

T^y^#-^ : 103— 1 1 2;0SFR4tClB i-§o 
[0037] (^*5V ^T. hVB22B p-z VHga^J(^*D{tSCDR*D j;lJ?FRtga^J#^^(D*|- 

hVB22B p-z VH : FRl/@e^(J#:^ : 230 
hVB22B p-z VH:CDRl/ia^lJ#^:36 
hVB22B p-z VH : FR2/ga^J#-^ : 232 
hVB22B p-z VH:CDR2/ga^J#-^:37 
hVB22B p-z VH : FR3/@a^'J#-^: 234 
hVB22B p-z VH:CDR3/ga?IJ#-^:38 
hVB22B p-z VH : FR4/ga^J#-^ : 236 
[0038] :^^m ^T. hVB22B p-z VLmM^i3i1r^CDR^XXfFRtmm^'B-t<DM}t- 

hVB22B p-z VL:FRl/ga^J#-^:239 
hVB22B p-z VL:CDRl/'ga^J#-^:93 
hVB22B p-z VL:FR2/ia^J#-^: 241 
hVB22B p-z VL:CDR2/ie^lJ#^:94 
hVB22B p-z VL:FR3/ga?[JS-^:243 
hVB22B p-z VL : CDR3/ga^J#^ : 95 
hVB22B p-z VL:FR4/ia^J#^:245 
[0039] f^*5V >-r. hVB22B g-e YHmM^^if^CDR^XXlFRt^^^il^^tCOMJ^ 

hVB22B g-e VH : FRl/ga^J#-^ : 265 
hVB22B g-e VH:CDRl/'ga^J#-^:36 
hVB22B g-e VH : FR2/ia?IJ#^ : 267 
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hVB22B g-e VH:CDR2/Sa?lJ#-^:37 
hVB22B g-e VH : FR3/BB^J#-^ : 269 
hVB22B g-e VH:CDR3/'gB^J#-^:38 
hVB22B g-e VH : FR4/iS?'J#^ : 271 
[0040] :^^m ti*5V ^T. hVB22B g-e VLm^inc^i1r^CDR^XXfFRtni^im^t<DM}t- 

hVB22B g-e VL:FRl/ia^J#^: 272 
hVB22B g-e VL:CDRl/iS?(J#=^:93 
hVB22B g-e VL: FR2/ia^J#^: 274 
hVB22B g-e VL : CDR2/ga^J#-^ : 94 
hVB22B g-e VL:FR3/@a^J#^: 276 
hVB22B g-e VL:CDR3/@a^(J#-^:95 
hVB22B g-e VL:FR4/ia^J#-^: 278 
[0041] {^*3V ^T. hVB22B e VHmM^:^i1r^CDRi3XX^FRtm^m-B-t(DM}t-i'i 

hVB22B e VH:FRl/ia^lJ#-^: 279 
hVB22B e VH:CDRl/iB^J#-^: 36 
hVB22B e VH : FR2/ia^J#^ : 28 1 
hVB22B e VH:CDR2/ia^J#-^: 37 
hVB22B e VH:FR3/ia^lJ#:^: 283 
hVB22B e VH : CDR3/@a?IJ#-^ : 38 
hVB22B e VH : FR4/ia^J#^ : 285 
[0042] :^^m (^*3V hVB22B e VLia^Jl;i*5{t^CDR*5 j;TJ?FR^ia^J#-^^(Z)>i^J-J^:^* 

hVB22B e VL:FRl/@a^lJ#-^: 272 
hVB22B e VL:CDRl/ia^J#^: 93 
hVB22B e VL:FR2/'gB^J#-^: 274 
hVB22B e VL : CDR2/@a^lJ#^ : 94 
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hVB22B e VL:FR3/ia?lJ#-^: 276 
hVB22B e VL:CDR3/ia^J#^: 95 
hVB22B e VL:FR4/BH^J#^: 278 
[0043] t^*5V hVB22B u2-wz4 VHia^lJt^:}ott§CDR*D j:tJ^TRi!ia^!j#^i!(D 

hVB22B u2-wz4 VH : FRl/'@a^J#^ : 298 
hVB22B u2-wz4 VH : CDRl/ia^J#^ : 36 
hVB22B u2-wz4 VH : FR2/Ba^lJ#^ : 299 
hVB22B u2-wz4 VH : CDR2/ia^J#^ : 37 
hVB22B u2-wz4 VH : FR3/@a^J#^ : 300 
hVB22B u2-wz4 VH : CDR3/@a^J#^ : 38 
hVB22B u2-wz4 VH : FR4/ia^lJ#-^ : 301 
[0044] :^^mKm ^T. hVB22B u2-wz4 VLmM^^i1r^CDR^XXlFRtmM^^t(D 

hVB22B u2-wz4 VL:FRl/ga^J#-^:302 
hVB22B u2-wz4 VL:CDRl/'ia^lJ#-^: 93 
hVB22B u2-wz4 VL:FR2/ia?IJ#-^: 303 
hVB22B u2-wz4 VL : CDR2/@a^J#^ : 94 
hVB22B u2-wz4 VL : FR3/ga^J#-^ : 304 
hVB22B u2-wz4 VL:CDR3/ia^lJ#^: 95 
hVB22B u2-wz4 VL:FR4/ia?IJ#-^: 305 
[0045] :^^m ^T. hVB22B q-wz5 VHga^J K^i'f^CDR^XX^FRtmM^^t(D 

hVB22B q-wz5 VH:FRl/@a^J#^: 298 
hVB22B q-wz5 VHrCDRl/ia^U^-^: 36 
hVB22B q-wz5 VH:FR2Xia^J#=^: 299 
hVB22B q-wz5 VH:CDR2/ia^J#-^: 37 
hVB22B q-wz5 VH:FR3/@a^lJ#-^: 306 
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hVB22B q-wz5 VH:CDR3/ia^lJ||-^:38 
hVB22B q-wz5 VH:FR4/ia^J#^: 301 
[0046] :^^m (^*3V hVB22B q-wz5 VLlB^J K:3rSl1r^CDRi3^X:^FRtm^\^^t(DM 

hVB22B q-wz5 VL:FRl/ga^J#-^: 302 

hVB22B q-wz5 VL:CDRl/ia^J#^: 93 

hVB22B q-wz5 VL:FR2/ga^J#^: 307 

hVB22B q-wz5 VL : CDR2/@a^lJ$^ : 94 

hVB22B q-wz5 VL : FR3/ia^J#^ : 308 

hVB22B q-wz5 VL:CDR3/ia^J#^: 95 

hVB22B q-wz5 VL:FR4/'ia^J#^: 305 
[0047] t^^. hVB22B p-z ga^'J. hVB22B g-e la^lj. hVB22B e ga^'J. hVB22B u2-wz4 ga 

*5j;tJ«hVB22B q-wz5mM^^i1r^CDR^XXlFR(DM}t^^. HlStC^LfCo 
[0048] ^^X:^mM icl^SV ^T. ^cDmco^^LV ^fcMb^#:(^S^^*. J^T(^(1)-^(5)(D 

(1) ga?IJ#-^:230, 232, 234, 236(hVB22B p-z:H^FRl, 2, 3, 4) 

(2) ga^J#-^:265, 267, 269, 271(hVB22B g-e:Hl^FRl, 2, 3, 4) 

(3) ga^J#-^:279, 281, 283, 285(hVB22B erHl^FRl, 2, 3, 4) 

(4) ga^lJ#^:298, 299, 300, 301(hVB22B u2-wz4:Hl^FRl, 2, 3, 4) 

(5) ga?!j#-^:298, 299, 306, 301(hVB22B q-wz5:H^FRl, 2, 3, 4) 

}^T(Da)—(^)(D\^^'rti^^Kmm(DT^/mmmt^hfj:^. fri, 2, 3, A^^-r^m 

(1) ga?lj#^:239, 241, 243, 245(hVB22B p-z:LlpFRl, 2, 3, 4) 

(2) ga^lJ#-^:272, 274, 276, 278(hVB22B g-e^fcf*hVB22B e:L^FRl, 2, 3, 4 
) 

(3) ga^J#^:302, 303, 304, 305(hVB22B u2-wz4:L^FRl, 2, 3, 4) 

(4) ga?IJ#-^:302, 307, 308, 305(hVB22B q-wz5:L^FRl, 2, 3, 4) 
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ia^J#^:36, 37, 38(hVB22B p-z, hVB22B g-e , hVB22B hVB22B u2-wz4* 

fcmVB22B q-wz5:H^CDRK 2, 3) 

@a^lj#^:93, 94, 95(hVB22B p-z hVB22B g-e , hVB22B e, hVB22B u2-wz4^ 
/c{ihVB22B q-wz5:L^CDRl. 2. 3) 

(1) ia^lJ#-^:230, 232, 234, 236(^|Eife<50T^7^iB^lJ;6^^)/.e5, FRl, 2, 3, 4^ 

mir^mm.'^^mi^. ^^mmm-^:239^ 241, 243, 245Kmm.(DT^/mm 
m^^hfj:^. FRl, 2, 3, A^m-r^mm'^mmi^ 

(2) iS^iJ#-^:265, 267, 269, 271(CtB4fe<Z)T^y^ia^iJ;6^^>/^§, FRl, 2, 3, 4^ 
^i-^Sl^RT^^^^, :^Xmm^^:272. 274, 276, 278[^|Bm(DT5:/^ia 

^j;6^^>7^^^, FRl, 2, 3, A^mir^mm-^^mm 

(3) Ba^J#-^:279, 281, 283, 285};ifBft(^T5y^Ba^J}?)^b?fe6, FRl, 2, 3, 4^ 
#i-^M®nr^fJi^, *5i;U^ia?IJ#^:272, 274, 276, 278iCtBife(DT^/^Sa 

^ij;e)^^>7^ce§, FRl, 2, 3, A^mir^nm^Mmm 

(4) Ba^J#^:298, 299, 300, 301\cmM<DT^y^mW^h^J:^. FRl, 2, 3, 4^ 
^ir^mm.'^^mi^. *5j:U?@a^J#-^:302, 303, 304, 305lc:fE«<DT5/^ga 

m^ht^^. FRl, 2, 3, 4^#-r^g^Rr^fj^ 

(5) ia^lJ#-^:298, 299, 306, 301\Z.mM(DT^ymmm^^hti:^. FRl, 2, 3, 4^ 

^-r^m^BT^^*^, *5j;rj?ia^j#-^:302, 307, 308, 305{zmm<DT5,/mm 
m^^hfi:^. FRl, 2, 3, 4^^i-;5e^nr^^*^, x{* 
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LTV^:5Mpl^#^f§ri:^5-e#;5„ tMv[plCD#^. J^MM^^f*ga^J#-^:123t;i*5 
V>T492# g OT^/^— 513# g (DT5:7^0|fR5>^5tB'^«o 
[0051] BrMmm;tMpU^*g'^i-§^#:{i. 3it:>-:7°(Dp*0/^»W^«^'^{-*5{tSS 

[0052] ;^^^^^;l^3^t5^#:(^0*bv^^#(O — DtVX. t^Mpl^i^/^Mpl<DW;^^;l>i^b 

T=i'c:^>^h?si4^*i-5^#:(*. ffl^. \ihK:3rs\^^xmmir^^t7imm^j:i^p^mm 

[0053] ^;^t^><Z)^#:fi, $^>tc, th^ W/kJ^^CDljjf^ -^-^J^^cC^O (^MpUC^ 

[0054] ^hK^mm(D^ma'±. TPOTdt:=^:y^hm\^ (MplKMir^T=^:=^y^hmm -^^ 

EC50=100nMJ^T, 0^b<{iEC5O=3OnM^T, $fetC^*b<(iEC50=10nMi^>!.T'e 

[0055] T=f^:^hmi^<Dmmjjmi'i. mMm^^^<^:fjmKxm9^t^^'^mxhv. m 
W7^ir^:f7mKx^nD^t7^^-^mxh^o 

thMpKPalacios^), Cell 1985;41:727-734, GenBank#NM_005373), 
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(GenBank#NM_010823)(Dia^J{^gElc:<i^^-efe:5o 
[0056] t-*5V ^■r. Br^Mmx.Mpl-^(Z)^-^^'|4;OSKD=10"'Mj^TC)^#:-efe§ 

mm^K^^(D^^^mm\^xm^ir^^t/^^-^^:5o m^it. Biacore^ 

i!bT^*#^3:|5S^$tL7feV^/{|5, -g^llX-f*. |lii^JfE^(DMG10(Gln213;0^^>Ala231) 

-GSTgil^MeW. Mpl-IgG Fcg^'^Sa«/^if^fflV^S^i/5S-e^;5^ ^0(D^MI^ 

[0057] ?^'^^^4(D_hPs^^#^;lPSfe$tl.^^v^;5s. mK.it. ^mmmmmi^Y^m^mti: 

[0058] :^mm (-*5{t^^#:(D^^bV OirbT. J^T(^(I)— (XII)<7)V ^-rm^^- 
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[0059] (I) 

(1) ga^lJ#-S-:3. 4. 5(VA7:HMCDR1. 2. 3) 

(2) @a^J#^:6, 7, 8(VA130^/cf*VB17B:H^CDRl, 2, 3) 

(3) ga^J#^:9, 10, 11(VA259:HIKCDRK 2, 3) 

(4) ia^lJ#^:15, 16, 17(VB12B:HIPCDR1, 2, 3) 

(5) ia^!j#^:18. 19. 2O(VB140:Hi^CDRl. 2. 3) 

(6) Ba^J#-^:21. 22. 23 (VB33 : H^CDRK 2. 3) 

(7) @a^J#-^:24, 25, 26 (VB45B : Hl^CDRl , 2, 3) 

(8) ia^lJ#-^:27, 28, 29(VB8B:H^CDR1, 2, 3) 

(9) ia^lJ#-^:30, 31, 32(VB115:H^CDR1, 2, 3) 

(10) Ba^J#-^:33, 34, 35(VB14B:H^^CDR1, 2, 3) 

(11) Sa^J#^:36, 37, 38(VB22B, VB4B, hVB22B p-z, hVB22B g-e, hVB22B e, 
hVB22B u2-wz4^/cfihVB22B q-wz5 : H^CDRl , 2, 3) 

(12) ia?IJ#-^:39, 40, 41 (VB16:H^CDR1, 2, 3) 

(13) ga^J#^:42, 43, 44(VB157:H^CDR1, 2, 3) 

(14) ga^J#-^:48, 49, 50(VB51 rH^CDRl, 2, 3) 

(15) ia?lJ#^:51, 52, 53(AB317:H|^CDR1, 2, 3) 

(16) ia?IJ#-^:54, 55, 56(AB324:H^CDR1, 2, 3) 

(17) ga^J#^:57, 58, 59(TA136:H^CDR1, 2, 3) 
[0060] (II) 

i^AT(^(i)— (io)(Z)v>-f ft/5^(D@a^j#^f;ifBft(DT$y^ga?ij;a^^,^^scDRi, 2, 3 

(1) ga^J#-^:60, 61, 62(VA7:L|^CDR1, 2, 3) 

(2) ga?IJ#-^:63, 64, 65(VA130, VA259, VB17B, VB12B, VB140, VB45B, 
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VB115, VB14B:^fcf*VB51:L^CDRl, 2, 3) 

(3) ga^J#-^:78, 79, 80(VB33:^/cf^VB157:Ll^CDRl, 2, 3) 

(4) Ba^J#-^:84, 85, 86 (VB8B:L^CDR1, 2, 3) 

(5) ie^lJ#^:93, 94, 95(VB22B, hVB22B p-z, hVB22B g-e, hVB22B e, hVB22B 
u2-wz4^fc(*hVB22B q-wz5:L^CDRl, 2, 3) 

(6) @a^J#^:96, 97, 98(VB16:L^CDR1, 2, 3) 

(7) ga^J#^:102, 103, 104(VB4B:L^CDR1, 2, 3) 

(8) ia^lJ#^:108, 109, 110(AB317:L^CDR1, 2, 3) 

(9) ia^!j#^:lll, 112, 113(AB324:L^CDR1, 2, 3) 

(10) ga^J#^:114, 115, 116(TA136:L^CDR1, 2, 3) 
[0061] (III) 

i^AT<^(l)--(24)(DV^TtL;^)^(^ia^|J#-^^-tB*fe(^T^y^ia^|J;5^^>/ce^VH^ti>^ 

(1) Ba^J#-i- : 1 24 (VA7 : VH) 

(2) Ba^J#-^ : 1 26 ( VAl 30 : VH) 

(3) iB^iJ#-^ : 1 28 (VA259 : VH) 

(4) ia?IJ#-^: 130(VB17B:VH) 

(5) ga^J#-^: 132(VB12B:VH) 

(6) ga^J#-^ : 1 34 (VB140 : VH) 

(7) ia^lJ#^: 136 (VB33 : VH) 

(8) ga?!j#-^ : 1 38 (VB45B : VH) 

(9) ga^J#^ : 140 (VB8B : VH) 

(10) ga^J#-^: 142(VB115:VH) 

(11) iB^'J^^: 144 (VB14B:VH) 

(12) ga^(J#-S-: 118 (VB22B: VH) 

(13) ga^J#^: 146(VB16:VH) 

(14) ga^J#-^: 148(VB157:VH) 

(15) @a^lJ#-^: 150(VB4B:VH) 
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(16) ia?lJ#-^: 152 (VB51 : VH) 

(1 7) gB^J#-^ : 1 5 5 (AB3 1 7 : VH) 

(18) gB^J#-^ : 1 59 (AB324 : VH) 

(19) gB?lJ#^:162(TA136:VH) 

(20) ia^lJ#-S- : 229 (hVB22B p-z : VH) 

(21) ga^J#-^:256(hVB22B g-e:VH) 

(22) gB^J#-^ : 262 (hVB22B e : VH) 

(23) gS^(J#:^: 289 (hVB22B u2-wz4: VH) 

(24) ga^lJ#^ : 295 (hVB22B q-wz5 : VH) 
[0062] (IV) 

j^T(D(i)-(i8)(DVN-rti.;0^<Dga^j#=-^lz:|B«(Z)T^y^ga^J;0^^?'cC§VL^tf'^ 

(1) ga^lj#-^ : 1 25 (VA7 : VL) 

(2) ga^J#-i-: 127(VA130. VB17B. VB12B. VB115^^c{*VB14B:VL) 

(3) ga^J#-^ : 1 29 (VA259 : VL) 

(4) iB^iJ#-^ : 1 35 (VB140*/c{*VB45B : VL) 

(5) ga?IJ#-^ : 1 37 (VB33 : VL) 

(6) ga^J#^: 141 (VB8B:VL) 

(7) ga^J#-^ : 1 20 (VB22B : VL) 

(8) ia^lJ#^: 147(VB16:VL) 

(9) ga?!j#-^ : 149 (VB157 : VL) 

(10) ga^J#-^ : 1 5 1 (VB4B : VL) 
(1 l)ga^J#-^ : 1 53 (VB5 1 : VL) 

( 1 2) ga^'J^^ : 1 5 7 ( AB3 1 7 : VL) 

(13) ga^(J#-S-: 161 (AB324: VL) 

(14) ga^J#-^: 163 (TA136:VL) 

(15) ga^J#-^:238(hVB22B p-z:VL) 

(16) ga^lJ#-^:258(hVB22B g-e:VL^fctthVB22B e:VL) 
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(1 7) ia?lJ#-^ : 29 1 (hVB22B u2-wz4 : VL) 

(18) gB^J#-^ : 297 (hVB22B q-wz5 : VL) 
[0063] (V) 

(1) ga^lJ#-S-:3. 4. 5(VA7:HMCDR1. 2. 3) . @a^lJ#-S-:60. 61. 62(VA7:L|^ 
CDRl, 2, 3) 

(2) ga^J#^:6, 7, 8(VA130^/c^*VB17B:H^CDRK 2, 3) , ga^J#^:63, 64, 6 

5(VA130^fc}^VB17B:L^CDRl, 2, 3) 

(3) ga^!j#^:9. 10. 11(VA259:H^CDR1. 2. 3) . ga^J#^:66. 67. 68(VA259: 
L^CDRl. 2. 3) 

(4) ga^J#^:15. 16. 17(VB12B:H|^CDR1. 2. 3) . ga^J#^:72. 73. 74( 

VB12B:L^CDR1. 2. 3) 

(5) ga^lJ#-^:18. 19. 2O(VB140:H^CDRl. 2. 3) . ga^lj#-^: 75. 76. 77 ( 
VB140:L^CDR1. 2. 3) 

(6) ga^J#-^:21. 22. 23(VB33:H^CDR1. 2. 3) . ia^J#^: 78. 79. 80(VB33: 

L^CDRl. 2. 3) 

(7) ga?IJ#-^:24. 25. 26 (VB45B:H^CDR1. 2. 3) . ga^!j#^:81. 82. 83 ( 
VB45B:L^CDR1. 2. 3) 

(8) ga^J#-^:27. 28. 29(VB8B:Hi^CDRl. 2. 3) . Ba^J#-^:84. 85. 86(VB8B: 

Ll^CDRl. 2. 3) 

(9) ga?!j#-^:30. 31. 32(VB115:H^CDR1. 2. 3) . ga?!j#^:87. 88. 89 ( 
VB115:L^CDR1. 2. 3) 

(10) ga^J#^:33. 34. 35 (VB14B:H^CDR1. 2. 3) . ga^J#^: 90. 91. 92( 

VB14B:L|^CDR1. 2. 3) 

(11) ga^(J#-^:36. 37. 38(VB22B. hVB22B p-z. hVB22B g-e. hVB22B e. 
hVB22B u2-wz4^fcf*hVB22B q-wz5:H^CDRl. 2. 3) . ga^J#^: 93. 94. 95 ( 
VB22B. hVB22B p-z. hVB22B g-e. hVB22B e. hVB22B u2-wz4^fc{*hVB22B 
q-wz5:L^CDRl. 2. 3) 
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(12) ga?lJ#-^:39, 40, 41 (VB16:H^CDRK 2, 3) , ia?lj#^: 96, 97, 98(VB16 
:L^CDR1, 2, 3) 

(13) gB^J#^:42, 43, 44(VB157:H^CDR1, 2, 3) , ga^J#^: 99, 100, 101( 

VB157:L®CDR1, 2, 3) 

(14) @a^lJ#-S-:45, 46, 47(VB4B:H^CDR1, 2, 3) , @B^J#-^: 102, 103, 104( 
VB4B:L^CDR1, 2, 3) 

(15) gB^J#^:48, 49, 50(VB51 rH^CDRl, 2, 3) , ga^J#^: 105, 106, 107( 

VB51:L^CDR1, 2, 3) 

(16) ga^lJ#^:51, 52, 53(AB317:H^CDR1, 2, 3) , ga^lj#^: 108, 109, 110( 
AB317:L^CDR1, 2, 3) 

(17) gB^J#^:54, 55, 56(AB324:H^CDR1, 2, 3) , ga^J#^: 111, 112, 113 ( 

AB324:L^CDR1, 2, 3) 

(18) ga?IJ#-^:57, 58, 59 (TA136:H^CDR1, 2, 3) , ga?IJ#-^: 114, 115, 116( 
TA136:L^CDR1, 2, 3) 

[0064] (VI) 

(1) ga^J#-^ : 1 24 (VA7 : VH) , ga^J#-^ : 1 25 (VA7 : VL) 

(2) ga^J#-^ : 1 26 (VAl 30 : VH) , ga^J#-^ : 1 27 (VA130 : VL) 

(3) ia^lJ#:^ : 1 28 (VA259 : VH) , ia^lj#^ : 1 29 (VA259 : VL) 

(4) ga?!j#-^ : 1 30 (VBl 7B : VH) , ga^O^-^ : 1 27 (VBl 7B : VL) 

(5) ga^J#-^ : 1 32 (VB12B : VH) , ga^J#-^ : 1 27 (VB12B : VL) 

(6) ga^J#-^ : 1 34 (VB140 : VH) , ga^J#^ : 1 35 (VB140 : VL) 

(7) ia?lJ#^ : 1 36 (VB33 : VH) , ME^lJ^^ : 1 3 7 (VB33 : VL) 

(8) ga^lJ#-^ : 1 38 (VB45B : VH) , ga^!j#-^ : 1 35 (VB45B : VL) 

(9) ga^J#-^ : 140 (VB8B : VH) , ga^J#-^ : 14 1 (VB8B : VL) 

(10) ga^J#-^: 142(VB115:VH) , ga^J#-^: 127(VB115:VL) 

(11) ga^lj#-^: 144(VB14B:VH) , @E^lJ#-^: 127(VB14B:VL) 
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(12) ga?lJ#-^: 118(VB22B:VH) , lE^lJ^-^: 120(VB22B:VL) 

(13) gB^J#^: 146(VB16:VH) , IB^M^: 147(VB16:VL) 

(14) gB^J#-^: 148 (VB157: VH) , iH^J#-^: 149 (VB157: VL) 

(15) gB?'J#^ : 1 50 (VB4B : VH) , iS^lJ#^ : 1 5 1 (VB4B : VL) 

(16) @a^lJ#-S-: 152 (VB51 : VH) . gB^lJ#-^: 153 (VB51 : VL) 

(17) ga^J#-^: 155(AB317:VH) , gB^J#-^: 157(AB317:VL) 

(18) gB^J#-^: 159 (AB324: VH) , gB^J#-^: 161 (AB324: VL) 

(19) gB?fJ#=^: 162(TA136:VH) , gB^lJ#^: 163 (TA136: VL) 

(20) gB^lJ#^: 229 (hVB22B p-z: VH) . gB^!j#^: 238 (hVB22B p-z : VL) 

(21) gB^J#-^:256(hVB22B g-e:VH). gB^J#-^:258(hVB22B g-e:VL) 

(22) gB^J#-^:262(hVB22B e:VH) . gB^J#^: 258 (hVB22B e:VL) 

(23) gB^fJ#-^:289(hVB22B u2-wz4:VH) . iB^lJ#-^: 291 (hVB22B u2-wz4:VL) 

(24) gB?IJ#-^ : 295 (hVB22B q-wz5 : VH) , gB^J#-^ : 297 (hVB22B q-wz5 : VL) 
[0065] (VII) 

gB^J#-^ : 1 22\z:mM(DT5,/mmm^^hfj:^^W (VB22B : scFv) » 
[0066] (VIII) 

gB^[j#-^ : 2 (hVB22B p-z : sc(Fv)2) , gB?lJ#-^ : 254 (hVB22B g-e : sc(Fv)2) , gB^J 
#^:260(hVB22B e:sc(Fv)2), gB^J#^:287(hVB22B u2-wz4:sc(Fv)2) , ^/c{* 
gB^J#-^ : 293 (hVB22B q-wz5 : sc(Fv)2) (DV tbd^;iflE«(DT5:y^gB^J/5^^)?fe§ 

[0067] (IX) 

^i-^VH^-^tf^^To 

(1) gB^J#-^:230, 232, 234, 236(hVB22B p-z:H^FRl, 2, 3, 4) 

(2) gB?lJ#^:265, 267, 269, 271(hVB22B g-e:H^FRl, 2, 3, 4) 

(3) gB^IJ#-^:279, 281, 283, 285(hVB22B e:H^FRl, 2, 3, 4) 

(4) gB^J#^:298, 299, 300, 301(hVB22B u2-wz4:H^FRl, 2, 3, 4) 

(5) gB^J#^:298, 299, 306, 301(hVB22B q-wz5:H^FRl, 2, 3, 4) 
(X) 
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[0068] J^T<^(1)— (4)cDV ^'rtl^^KmM(^T^y^m^U^h^<^^. FRK 2, 3, 4^#i-§VL 

(1) Ba^J#^:239, 241, 243, 245(hVB22B p-z:L^FRl, 2, 3, 4) 

(2) ga^lJ#^:272, 274, 276, 278(hVB22B g-e^fc{ihVB22B e:L^FRl, 2, 3, 4 
) 

(3) @a^J#^:302, 303, 304, 305(hVB22B u2-wz4 : Ll^FRl , 2, 3, 4) 

(4) ga^J#^:302, 307, 308, 305(hVB22B q-wz5:L^FRl, 2, 3, 4) 
(XI) 

[0069] ^T<50(1)— (5)(DV ^'m^^^mM(DVH^XXfVL^t^^i^o 

(1) Ba^J#-^:230, 232, 234, 236|;i|B«(OT^/^Ba^J^^b?fe5, FRl, 2, 3, 4^ 
^-rSVH, *5j;U?ga^J#-^:239, 241, 243, 245}^|B^<DT5:/^@a^J;0^^>jfe^, 
FRl, 2, 3, 4^mi-^VL 

(2) ia^lJ#-^:265, 267, 269, 271(^fEife<50T^7^ia^lJ;6^^)/.e5, FRl, 2, 3, 4^ 
^i-6VH, *3j;U?ga^J#-i-:272, 274, 276, 278icmM.(DT^ymmm:^^hf£^. 
FRl, 2, 3, 4^mi-^VL 

(3) iB^lJ#-^:279, 281, 283, 285{cmM(DT^/mni^U^hti^. FRl, 2, 3, 4^ 
^ir^VH, *5j;tJ«ia?lJ#-^:272, 274, 276, 278fc:|B^C0T5:7^ia?lJ>6^b^<e^, 
FRl, 2, 3, 4^^i-§VL 

(4) Ba^J#-^:298, 299, 300, 301};ifSft(DT5:y^Ba^Jy?)^b?fe6, FRl, 2, 3, 4^ 
#i-§VH, *DiU^ia?lJ#-^:302, 303, 304, 305KmmC0T^ymm^U^hfJ:^. 
FRl, 2, 3, 4^^i-§VL 

(5) Ba^J#-^:298, 299, 306, 301[c:|B«(DT5:/^ga^J;a^^)j'ce^, FRl, 2, 3, 4^ 
^i-^VH, *5j;U?ga^J#-^:302, 307, 308, 305(clfE«<DT5y^ga^J^^bJfe^, 
FRl, 2, 3, 4^#-r§VL 

[0070] (XII) 

ia^J#=-^ : 264(^|E^(DT5:/^ga^Jd^^?fe^^#: (VB22B : sc(Fv)2) o 
[0071] _h|E(I)— (XII)(DV ^-f ;^b;e)^l;i|E^(OT5:/^ga^Jl;i*5V ^XlXi^MWc(DT5./m7!)m 
m, #;!JP*3j;]3V^fc{WA$tb, ^^o(I)-(XII)(DV^-r^^;?)^^cfBm(©^#:^ 
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^^^-efct^{^^ IflS'feS^^MS^^MM^feCHashimoto-Gotoh, T. et al. (1995) Gene 
152, 271-275, Zoller, MJ, and Smith, M.(1983) Methods Enzymol. 100, 468-500, 
Kramer, W. et al. (1984) Nucleic Acids Res. 12, 9441-9456. Kramer W, and Fritz 
HJ(1987) Methods. Enzymol. 154, 350-367. Kunkel,TA(1985) Proc Natl Acad Sci 
USA. 82, 488-492, Kunkel (1988) Methods Enzymol. 85, 2763-2766) J'cC^'SrfflV^T 

^^mm(D^i^(DT^ymmmi^^\^^xi'hv<i^mwc<DT^ym^mm\^fcT^ym 
ir^T^/mmi^. mm. dor^ymiix^xh^. 0i^\^<moT^/m}ix\Hxh'o. 
[0073] T^ymmmi^. i'^ta^mwc(DT^/mmmm~ti.<ii4¥'-i^mT^ymmmi^^ 

^ K mmmm^^T^m^^^/^—y Km'r^m<DT^ymmmxmm'r^^t^ 



wo 2005/056604 



34 



PCT/JP2004/018506 



Xit. j^7KttT^y^(A, U L, F, P, W, Y, V) , ^7KtiT5y^(R. D, N, C, E, 

Q. G. H. K. s. T) . mmmmm^^ir:6T^ym(G. a. v. l. u p) . yi<.mm^^m 

m^^-r^T^ymis. t. y) . mnmi^^^mm^^ir^T^/mic. m) . ;^;/v7}^v 

m(R. K. H). ^#;K^^ffl^^^-r§T^y^(H. F. Y. w) ^#{f ^:ii!^s-etr^ ( 

[0074] h^T^/mmm\^Mi-^ixi~iMn<Dr^ymmm(DX^. mwRxixxi-im 

^&3^\^^m^ir^^ti-i.ir-ViC^hnX\^^(.MarK D. F. et al., Proc. Natl. 
Acad. Sci. USA (1984) 81, 5662-5666 . ZoUer, M. J. & Smith, M. Nucleic Acids 
Research (1982) 10, 6487-6500 . Wang, A. et al.. Science 224, 1431-1433 . 
Dalbadie-McFarland, G. et al., Proc. Natl. Acad. Sci. USA (1982) 79, 6409-6413 ) 

o 

[0075] ^^m(D^i^(DT^7mmmicmmm(DT^/mmmmM:^tifd^ma-i. ^ti 

fi, FLAG(Hopp, T. P. et al., BioTechnology (1988) 6, 1204-1210 ), 6'f@(DHis (t><> 
^-J'l^) ^^f)^h^i:^e> X His, 10 X His, ^:x:7/V3i^^if ^g^^ (HA) , thc-myc(Dif 

VSV-GP(Dif>t, pl8HIV<Z)^>t^ T7-tag, HSV-tag, E-tag, SV40T^J®(Dif>t 
. Ick tag, a-tubulin(DKff>i-, B-tag, Protein C OK(f>i-^(^<2^^(^^7°^K^'f£^'^ 

m^\t. GST{^;v^^:tl^-S-V'yly>^^:r,y—-^) , HA(-f^-:7/V:n>'if^^^) , ^ 
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[0076] :^mm(D^m~i. ^^mi-^'tfh^m±i-^mm^m^h^^^\^mm:f7mKx^. 

[0077] ±m(\)—(xii)<D\,^Tn^^(D^mmmir^^\i'h—y'^mmir:6im.m^. i^v^T 
(xii)(Dv ^irtif}^(D^mmmir^^}i°h—^^mm(D:^mi^^^^mu m^}^°h— 

[0078] ^mm {c:*5v >T{*. ia^j#-^ : 2Kmm.(DT^ymmm^^ir^^mmmir^^ 

^^m^. thMpl(D26# g (DGlud^^>274# g (DLeW^XCOmi^. 0^b<{i 189# @ 
(DAla;e)^^245# g (DGlyO'^:^, $^(;i0^L<fi213S g (DGln;0^^231# g OAla^ 
X(Dmi^^Mm^X\^^^t^m^Mo ^^X. tbMpl<D26# g — 274# g , fe§V^ 

«i89# g -245# g . fesv N{*2i3# g -23i# g (Dmm^Mmir^^m^^mm 

[0079] \lhMpl(DT^ymmm (ia^!J#-S- : 123) <D26# g — 274# g . fe§V 189# g — 
245# g . fcSV>«213#: g -231# g (D-g^^^m^i-^^flcf*. 
^(e:J:t9#S^^;e>5Rrtg-efc«9. m^it. tbMplCOT^/^gB^J(Ba^J#-^: 123)026 
# g — 274# g , feSV 189# g — 245# g , ^^i213# g — 231# g (D^-^^ 
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[0080] :^mmii. ±tm)-(xmz.mm<D^i^^mmir^o :$^mm(D^j^i^\^mm(D—D 
mm (DNA) ^tiwj^^mm (rna) m<Dmm^tiitm.mM^^hfj:^m^i^xh^o ^ 

J^-^Kl^l-^^tl/^o /^^^'yy--r-^'— iXa^SWCSambrookJ et al.. Molecular Cloning 
2nd ed., 9.47-9.58, Cold Spring Harbor Lab. press, 1989) W^M^i^X<^htlt' 

V>T. mx.\-iA2X:. O.IXSSC, 0.1%SDS(D^#-e$)«9. 0*b<{*5O'C. O.IXSSC , 

o.i%SDS(D^{4^-T?$)§o J:'90*LvvN/r:7^yy/rif— ^>3>'<z)^f4^^bT«. iS^hy 
^v;?ai^h;^^^#^s^lf ft^hy>'v?a.>'h;^cC^#i:«. mX.mbX:^ 5XSSC 
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[0082] ^Lnh^^^^v^^-^—^^Bi^^m^^m^^mm^rnKx^nhM^^v^^u:;^^^^ 

±(Dm—\^^miro :^V^y"^}^^<D^m^^^'^ir^ia-i. JcmCwnbur, W. J. and 
Lipman, D. J. Proc. Natl. Acad. Sci. USA (1983) 80, 726-730) (C|E^(DT/V=fyXi^ 

[0083] :^mm(7:)-<^^—t]^xi~i. mK.i-f. i^mm^m^tir^m-^ia^. ^^^—^i^ 

MM m^U. JM109, DH5 a . HBlOl, XLlBlue)/^^^-e^*t^lii|iS$-1ir^»|i^i- 

fi:\\ ^^^—(DmtVX\^. UIZ^^^^—^ ^XJC^^^d^—, pBR322, pBluescript 
. pCR-ScriptJ^^if;e>S#}f ^>tl.§o *fc. cDNA(Di^>^>n— c:^^^, mm^^^^tX^ 
fzM^. m^\-^. pGEM-T. pDIRECT. pT7;fe^^^5^(f bt^^o 

[0084] ifmn(D^^^—t\^x\x^ m^^^^—t^^mx^^o mm^^^—ti^x 
f*. m:tit^ i^mmx(Dmm.^n'^ti.fcm'^i^. ^^^—^^i^mmxmm^ti^x 

5^ce_h|E#^^ito{5;54cl, ^^^JM109, DH5 a . HBlOl, XLl-Bluefj:}f(D±mM 

^L/cJ#^^;l^3v^T}*. i^mmx^m^<mmx^^^^fj:-^T^^—^—. mx.i-£^ 

lacZy (Ward^>, Nature (1989) 341, 544-546 ; FASEB J. (1992) 6, 
2422-2427) . araB-^Vi^—^— (Better^, Science (1988) 240, 1041-1043 ) . -^fcl^ 
T7y'n^—i^—:fS:H^^^X\^^^^ti)^^'^XX:^^o ^(DX^^Jt^^^—tX^Xlt. ± 
(D#.{clpGEX-5X-l (^T/^-^-yT^±M) . TQlAexpress system J (^T^V 
^±^). pEGFP. ^fcfipET(^(D#^, m^im RNA^y^^— if^^mb-CV>;5 
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pelB->i/^/V@e^J (Lei, S. P. et al J. Bacteriol. (1987) 169, 4379) ^'fSffli-tLf^ 

[0086] ±mmi^m^h. mx.ii. :^mm(D^^^—tvxi^. m%W}<!i^^M(Dmm.^^^ 

— (^!l;t{^\ pcDNA3 (-i'^t->n<f>'ttM)^> pEGF-BOS (Nucleic Acids. Res. 1990, 
18(17),p5322). pEF . pCDM8) . M MJS^SjfetD^m-^iJ'^^ (0fjx.{^ r 

Bac-to-BAC baculovairus expression systemj (=¥ >^'=iBRL^±M) ^ pBacPAKS) ^ 

{5\ pHSV. pMV. pAdexLcw). Vhn'^^/VJ^SjfeCO^Ji,'-^^^— (^!jx.f*\ pZIPneo) 
. mM^M<DmM^^^—imK.i-£. rpichia Expression KitJ (4lyifhti^>^±M) . 
pNVlK SP-Q01)^^^m^M(DmU^^i^—imx.\^. pPL608. pKTH50) ;5S^(f 

[0087] cHom^. cosmos MmT3ms^^(Dm^M^X(Dmu^ @ &otL.fcm^ia-i 

MulUgan^), Nature (1979) 277, 108) , MMTV-LTR>^n^— , EFl a Z^xi^—^ 

— (Mizushima^), Nucleic Acids Res. (1990) 18, 5322) , CMV:/n^— ^5?'— 

mn (^^r-^^Vi^. G418/^^^) (;iJ:«9^JSiJ-e#^J:5^c^^^J»'l4it^^) ^^-Tttfi 

$^fe:^*bV\ r(Dj;5^ce#'l4^^-r^^:^i5^— ^b-C{*. pMAM, pDR2, 

pBK-RSV, pBK-CMV, pOPRSV, vOV\ZfSi}£ii^^\^hf\J^o 
[0088] $^>t^. itf^^^^^Wt-Bia^-fr. ;5^0, MF^Witf^^Orrt — #:(7)iii|iS^ 

g ^^^^SSS&^i^«bfcCHOJtejiafc^ti.^+BMi-§DHFRjt 

^=^^^^'^^^^—mx.\t. pCHOl7fc^)^^Ab. ^hhl/dr-fe— h(MTX)(J:j;«9 

SV40 T^m^mm.ir^mm^^m^w-±i^^-^cosms^^m\^^xsv4o<Dmm^ 
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7— (Ecogpt) m^^. i^^}'^^mmm7cmm (dhfr) M^^^^^-^t? 

[0089] ^Tfmv ^#^*HJISfci^A-r§o :e>5^A$ 

m^mtVXmmir^^t^^X^^o :^V^^^}'^m^(Dfc^(Dm^mi^. m vitro*? 
XXfin vwo<Dm^^i!)^h^o in vitro<Z)^^^tbT«. Mm^l&^^^mir^M^^ 

6rir^SX'#;5o Wji^mirUTf*. nifL^M. m^i^^. CHO(J. Exp. Med. (1995) 
108, 945) . COS. 3T3. ^^n^"^. BHK(baby hamster kidney) . HeLa. Vero. 
MB^. MK.l~£T:7V:fyy?^:^^/l^3?MMk(Valle, at al., Nature (1981) 291, 
358-340), fc§V^f^ Mi A^ia. Si9, Sf21, Tn5/()^jmhfhX\^ ^^^i^iS 

V>T{*. CHO-DG44, CHO-DXBll, COS7|0JiS, BHK*fflJSS^W)if-fflV^^)tt§o lb 

ADOTAP(^— y^;(f— 7>'^N-rA|f:M) ^ffiV ^fzJom. ^\y^hvi 
[0091] m^M^tVXl'i. mx.\t. r^=i^T^-^^^;^iN(Nicotiana tabacum) ^^(DM^ 

f*. Mx.it. f-5/;^n^-fe^(Saccharomyces)M. MX-it. 

iX^:. (Saccheiromyces cerevisiae), i^5';^n^"fe-X«7Ki^-^(Saccharomyces pombe):^ 
^W. mx.lt. T>^^/V^/V>^ (Aspergillus) M^ -^^dX-f^. T>^^/V^/V>^ • =;?f — ( 
Aspergillus niger) ^5^^)^^'CV 
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[0092] mmmm^mmir^m^. mmmm^m^ ^^m^^^^^h^o mmmmti^xi^, ^ 

MM (E. coli) , m^i^. JM109, DH5 a . HBlOimTb^mfhtl. ^(D^. ^^Mi)^^ 

[0093] ^i5mKid\^x\-m.\^^x±M^^mM^mm^^o nt^t^^y^^j^^'^^^f-nz. 

DMEM, MEM, RPMI1640, IMDM^^^ir^b^tt^X'^^o FBS, ^^j^sk 

m(Fcs)m(7)!kmwm^mmir^^thx^^u mikmf^mi^xhxw mm^(7) 

[0094] — in yivoX^V^y'^h^^m^^^^^tl^Xl'i^ m^-i-i. fti^^^ffl-T^^^ 

^^u:t^\^^^mAu mmxi^mm(Di$i[^x:^]}^':f^v^m^^'&. mu-r^o 
[0095] mm^mmir^m^. mm.mmm. mA^m^^^m^m^^^o mfimmmti^x 

f*. -f^. yiV-y^ •>v'^ffiV^Sr^/5S-tr#;5(Vicki Glaser, SPECTRUM 

Biotechnology Applications, 1993) o nifLMtbi^^fflV^^S^-^, 

V^(Ebert, K.M. et al., Bio/Technology (1994) 12, 699-702) o 

[0096] ^fc. MimirbTf*. m^u^^^^m^^'^^ht^x^^o g 

Z.(D^4^(DmW^''h^^(O^W-^'^^Z±ii^X%^{^us^myx, M. et al.. 
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Nature (1985) 315, 592-594) o 

pMON 530f::Jf AU ^(D^i:7^^^T^^ti^^^Tl!^-^''y?^^ri^^>^( 
Agrobacterium tumefaciens) (DX^tf:^'^i^T]}TK^Air^^ ^LO^^^y^UT^^^^^i^ 
'^^Jx.fi. ^=3^T'^'^^^;57A(Nicotiana tabacum) :^^^<^(DMX^Bf 
M(D^#:^#^r^;a5-e#§ (Julian K -C. Ma et al., Eur. J. Immunol. (1994) 24, 

131-138)o 

[0098] ^nicxv)mhnfdaim'i. '^^ms^iH-^tci-tms^^ immt^ti ^^h^mu mm 
m-r^^t^^x^^o ^mmwi^m^x. :h^:^v^:f^h'icmi^xmMmicmWi 

(>fi:<t%7b%^ m-'^\^<W>fS:<thmQ%. $&>(^0^U<}*ii>/^<^^>^85. 90. 95 

[0099] ^vi'^v^yy^—t\.x\'t. mx.i^Ty^^T^—^vi-^h^yy^—. ^^i^^^^^ 

^ — ^f)^^\f^^^ (Strategies for Protein Purification and 
Characterization: A Laboratory Course Manual. Ed Daniel R. Marshak et al., Cold 
Spring Harbor Laboratory Press, 1996) o ^tX^hfO^'^-^Y^'yy WM^'^^'^V 

^yy^—. ^!lx.}^HPLC, ¥v\.cm(r>m^^ri'^Wyy-(—^n\^xnb^h-h^x^^ 
„ ry^=^'T^—^xi'^Y^^yy^—\^m\^^^yJ>>}iA^X\X. ■yn'r^lyhti'yJ^. yn'r 
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4>'G^9J>^^^mfhtl^o ^\^it. :ft^'T4>'A^m^^fc:b9J>^tVX. Hyper D, 
POROS, Sepharose F. F. (Phannacia)^;d5#{f ^tt^o 

[0100] fi:i3^ ^i$i(Dmmmximmmm^:^i:m&Mmmmm^i¥m^^^^tKx^. 

[0101] MpUcM'^i-§^^*:{*^^#(ci<i^f^co;^^(c:j;t9f^^i-^r^;$s-e#§^ 

[0102] ^/^n—^;VUW-^^U'r^\^Wlk(DX.^\^'rf\^\^i^^\ 
^•r. ^#:^#<D^^t^Mi!br^ffl$tb6Mpl^>'x-?i^®^. 
Genebank:NM_005373 ^^^tvfcMplat^^^/T^y^ia^J^I&mi-^^i! til 

^#^0 irf^i^ib^ Mpl^^— Ki-§jtf5^iS^iJ^^^(^^m-<^^— ^t-#Ab-C 

[0103] rtD^t^MpliS'^'^-^i^S^iSf^^Jf^tLTffl V *>6V Mpl(D§P^-<:/ 

. Mpi^^^_h(;i#^i-§:3^t:>-://^e,(iif(D3ifc°b-:7'^mmLT^iJ;v\ ^oT 
. «Pj!(D^Mpi^#:^{tMi-§fc*6(D^i^«, Mpl5>^_b^c#^t-r§3zt°h-:7°^ 
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5o 

[0105] mvf^m^mmK^^ir^ia'i, ^j^^(D:^mi^uti)^oxn^in^o mx.it. — 

f^fh^o M.W'^\^\'t. iS{t^J®^PBS (Phosphate-Buffered Saline) ^^S:^:^^^ 

[0107] mm%'&mfktm^-^fh:^^ij<DmM^t\^x. ^^mm<D^=^vi—'^mm:m\^ 

^(^5^1=1— ^IffllSJ*. <^^(Dm^ (DMUW. P3 (P3x63Ag8.653) (J. 

Immnol. (1979) 123, 1548-1550) ^ P3x63Ag8U.l (Current Topics in Microbiology 
and Immunology (1978) 81, 1-7). NS-1 (Kohler. G. and Milstein, C. Eur. J. 
Immunol. (1976) 6, 511-519) . MPC-11 (Margulies. D.H. et al., CeII(1976)8, 
405-415). SP2/0 (Shulman, M. et al., Nature (1978) 276, 269-270) . FO (deSt. 
Groth, S. F. et al., J. Immunol. Methods (1980) 35, 1-21) . S194 (Trowbridge, I. S. J. 
Exp. Med. (1978) 148, 313-323) . R210(Galfre, G. et al.. Nature (1979) 277, 

. ^^7^ (Kohler. G. and Milstein, C.. Methods Enzymol. ( 
1981)73, 3-46)#(c:2|iCTfT5-i!;aS-e^^o 

mmmw.^x'Mm^ri^o m^\)mmt\.xu. ^j^.f^y^^i^^^^y^'— /^(peg 

^^^/v^/v-^^^yv^cDm^n^Wimm-r^^thx^^o 
[0109] ^mMut^=^ri—'^mfk}i(D^mn^n.^MK^'&-^^^tt^x^^o mk.\i. ^ 

rnn— ^m^->^b-C:^^^Ji^^l-10^§i:i-;5(O^W^bV^o tf^fBmB^lJ^^^ffiV^ 
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[Olio] mm:^&mmt^^ti-~'^ms^t(Dpjx-^m^mmmmm'^xx<mi 
"f^mix^u&KMui^fcPEGmm (#ax.(i¥i^5>^»iooo-6ooo@s) 
^30-60% (w/v) (DmmxmMu m-^-r^^ti^xox @ '^t-r^m^mm^^^y 

[Oil 1] ^(D J:5 (;ibT#btbfc^^^:7'y K— ^f*. a^<^M4R^*l^. '^Jx.fiHATO*?^ ( 

[0112] */c. l:hiiC^(D»]i^t^^JM^^^L-C_hfE^N-r^~yK— ^^#Sftil(^. thy^/-?^ 
^in vitro-CMpUzl^f^L. iSf^y>'^-^^^thS^(D^^^^tg^^-r;55:^n— 
^JiS^SIj^^*. Mpl-^(Di^^m\^^^ir^mm(D\ihin:i$^^n^^thX^^ m^A 

^l-59878-^<2^##M)o th^#:it^^^(D^-C(DW-?— by— ^Wi-^h^^- 

wo 94/25585 WO 93/12227 WO92/03918 ^^Wi. WO 

94/02602 -^<5!^##M)o 

[0113] ^(Di^t-bT'ftM^tL^^y^n— ^/v^^^S^i-§^N-r:7^yK— 

^^^N^:/yK—v;?)^^>^yi^n—^/v^#:^^#i-§ ^^^N^::/yK— 
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[0114] ^#:it'fH^^/N-r:7^yK— ^^^'u 31 ^^<e-<^i5r— ^-la^iA^-e. - 

'^^^t^'^^X^^ (,^\'k.\i^ Vandamme, A. M. et al., Eur. J. Biochem. (1990) 192, 
767-775, 1990#M)o 

[0115] W^vWiW-^M^-r^^^^y^W—^t^h. mAv\^W-<D^^ (V)®^ 

^'L^^fe(Chirgwin, J. M. et al.. Biochemistry (1979) 18, 5294-5299) . AGPCfe ( 
Chomczynski, P.et al.. Anal. Biochem. (1987) 162, 156-159) #(z:j;<9^ToT:^RNA^ 

MW^. mRNA Purification Kit (Pharmacia^) ^^'Kffi LT i ^(DmRnA^MWt^ 
o *fc^ QuickPrep mRNA Purification Kit (Pharmacia^) ^^V^§r^tclJ;«9mRNA^ 

mm^n-r^^thx^^o 

[0116] #fettfcmRNA;D^b3i^fe^^^^fflV^T^#:V^^<DcDNA^'^^i-^o cDNA(D 
-o"^f'±^ AMV Reverse Transcriptase First-strand cDNA Synthesis Kit(^^[^'^X^ 
|i:M)^^fflV^T^T5o */c. cDnA(D^m^X.Um^'kn^\^\^. 5'-Ampli FINDER 
RACE Kit(ClontechM)*5<tt^PCR^fflV>fc5'-RACE&(Frohman, M. A. et al., 
Proc. Natl. Acad. Sci. USA (1988) 85, 8998-9002, Belyavsky, A.et al.. Nucleic 
Acids Res. (1989) 17, 2919-2922) ^^{^^-^^^tt^X^^o 

[0117] nhfhftpcRmmt^h g mti^^DnAm}^^mu\^. ^^^-DNA^ag*^-r^o 
[0118] ;^^0jT'^ffl $;^b^^Mpi^#:^Mati-§ mm. ini^mm^^mmmmm 
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■So 

^^$■^Tt)j;V^(WO 94/11523 -^<2^##M)o 
[0120] T=i^:^>^h^tt^?*. ^mmj:t^<7)^mKin:m^1^^ir:6^tKXy). m^\HK-y^ 

o 

[0121] Mpliz:Mir^T=^^::^hmi±ti'ii^ ummxi-±^<Dmm]^Xh^i^skn 

[0122] m^i^. mmim^mm(DXoKmmmm^mmi^T=^^:^hm\^mmir^:)fmi^ 

u mhnfcmytm^mm\^T=^^^h'i^^mmir^^t^^-^mxh^o 
[0123] r=i^^^hi^^i±mm^7^i-mmhmm^K^A^(D:}jm^xvi'^m:i-^^t7i^'^m 

Wi^mm.L-x\^^m^^m\^^ti\^x\\ x. ^m7^)m^mm-y^^/^^m^^i:\^^^ 
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G-CSF^^^, mpU neu, GM-CSF^W#:. EPO^^#:, c-kit, FLT-3#^ 
Sr^;55-e#;5o §:^#:^^m$-fr^^J!^^bT{*. mx.\^. BaF3, NFS60, 
FDCP-1. FDCP-2. CTLL-2. DA-1. KT-3#^#tf 
[0124] -^rCT^^., T=^:=^^h^tt^?l"J^-r^^MV ^^^m^g^i:bT^*. ifi^^U^/Xf* 
®6^^ce^^k;a5^|!|^Brtg-efe^PS«9^ffl«ri:;$S-e^§„ #!)x.fi. ^^Jja^Ccell free 
assay)(Dm^, ^ffl^^ (cell-based as say) (Z) if t^, t^. ^f*^(^mt^^ffl 

V^;5r^^S-e#§o M*fflJi^5^<5Dmt^i:b-C{i. ^^SJ^^-^^^-z-^^a. DNA. RNACD* 

^'^(DmK mmm(DmK nm(Dmt. ^'^(Dmtm^m^^^tt^'^^^^o m 

mRNA*. ca''^cAMP#(D}Misrttf m^p^^>'^<^'Km.m^m\^ 
^^Ltti^x^^o mmm^^w^(Dm-^ia'i. ^^w^(Dmmi^xoxmm^ti^ 
m^(Dmmf^i^<Dmt^i^ntir:6^t7i^x^^o mm^(Dmmtvx\t. mmir^ 
mm^}t^r.fcmmm^\:^^mmmtir^^tt^x^^o ^i^^(Dmmt]^xmmm. 
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[0125] ^nh(Di^mmmmmi-^iymtvxn. mmmnf^<. m^t. m^. m^. ^ 

myti^/^^/^—^^. m^i^^/^:tti^—^^xmMir^^t^^x^^o w*f*«» 

tihmm:^mi^. —D(D9im:^mx2m^±(D^mmm^m^i^xh§,<. mm. 
x:htiit^ 2m^±(Dnm^mm:&,xj^xxi-imuvxw\^ir^^tKx^:^h\c^m 

[0126] i^f:i^mmi^. ^mm(Dm.i^^^ir^mmm^m^mmir^o ^^mmcD^i^^t 

mm(Dmm(7ymm^^ti^. '^fc^i7ii^(Dmm^^Kxv. mik^(Dsk/bU)^^m. 

[0127] :^mm(D^i$^:tmmm^mtvxm\^^^m^ia^. mmm^^A^<D:^mxmm 

mm^mm. xi^mmmm<D^MM<Dmx0mamcmmx^^o mx.it. mm 

^mk mmm. ^mm\^m. ^mm. m^m. m^m. ^mm. ^-^m^j: 
t^tmm3.^-^t>^x.—m^mi^hnfcmmmm\^^M^th^mi^Lmmj^mx 
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[0128] mm(Dfc)^(DMmm^mi'i^^mmm^7i<(Dx^ti:^}^^/\y^m^^xmm<DmMm 

ifhti. mmts:mm^^M. mx.itT/i^=i—/v^ :^vt/i-=i 
[0129] ^ffi^4l^tuT«=^-^^ft. ±M.mi!)mfhn. mm^mmtvx^j^^m^i^i^/i-. 

[0130] s^f*^*b<}*#^p^^-efc«9. a*f^M. mmu-^mm. mm 

[0131] */c. m^wm. mm^x^m'M:i^^:^m^mmr^^t^^x^^o ^^^/cf* 

^i^^=i—}<'ir^my^y^^:t^v^^^ir^mmM)^m(D^-¥mti.xi^.mK.i-£. 

VM*, mx.it. S#fc/ct90.001— 100000mg/body(Dt5H-ei^^*^M^ri!;$5-e^ 
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mmm 

[0132] i^r. ^mm^mmmi^xv)mmi^nmir^ti^^^ ^mmit^nhmmmimm^ 

1.1 Mpm^BaFZm^^W^(DmiL 

^:RfchMpl cDNA (Palacios^. Cell 1985;41:727-734) (GenBank#NM_005373)^ 

PCRiCj;«9iii|iSL. pCHOI(Hirata^>. FEBS Letter 1994; 356 :244-248)(DDHFRjt'fK 
^^^gP'fi^l^^L. HEF-VH-gy l(Sato^), Mol Immunol. 1994;31 :371-381)(D 

pCOS2-hMplfiall^^||L/Co 

^/c. :fy=^^4-f/^'WMMk:^^h^lH'LfcTotal RNAd^^>SMART RACE cDNA 
Amplification Kit (Clontech^±^)^ffiV^-C. :^^^^-^;VUp\ cDNA(@a^lJ#-^: 164) 

pCOS2-monkeyMplftill^^ilb/Co 

^;ft-^'^^Mpl cDNA(GenBank#NM_010823)^PCRtCj:(9iii|iSU pCOS2{^ 
if Ab. pCOS2-mouseMplfiill^W^bfCo 
[0133] W^^\^fz.^^-^^—(2Q At g)^PBS l;i^^LfcBaF3|0Jia(lxlo'cells/mL) KWi^X^. 

Gene Pulser^^^L^^^htcljjPx.^ Gene Pulser II (Bio-Rad|fcM)MV>-C0.33kV, 950 m 

BaF3?MJJS^lng/mL-^^7^^>'^— n^dr^/S (^T. mIL-3. Peprotechl±M) . 500 n 
g/mL Geneticindnvitrogen^fc^. 10% FBS(Invitrogen^fcB)^'^tfRPMI1640jt:N&( 
InvitrogenliM) Klmx.XmWX^. thMpl^^BaF3^Jia^(J^T^ BaF3-human Mpl) 
, i^/VMpl^?i.BaF3^JJ^^(^T^ BaF3-monkey Mpl) *Dj;t)^^-x'ri7^Mpl^?aBaF3^H 
Ji^t*(J^T. BaF3-mouse Mpl) ^#5i:L/Co M^^^i. Ing/mL rhTPO(R&Dl±M). 
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10% FBS^-^tfRPMI164OJ0J^&^ffiV^TJ0^. mWl^fCo 
[0134] 1.2 Mpm^CHOmS^W(Dm^ 

Flow Cytometry^m\^^ti^^m^Wm(Dmmm^n^tiibK. ^ftMplft^^^ 

fiC^fC, pCXN2(Niwa^). Gene 1991; 108: 193-199)<DHindIIlM5At^pCHOI(D 

pCOS2-hMplflilU pCOS2-monkeyMplflill*5 j; tJ?pCOS2-mouseMplflill^^S KVX. 
His-tagia^lJ^-^tp:7°9-l'-^— ^fflV^TPCR^^:J;«9itl|lSb/c^Mpl^t^5^^pCXND3 
fCiJ^n— ^^-i/b. pCXND3-hMpl-His. pCXND3-monkey Mpl-His:J^J;t5 
pCXND3-mouse Mpl-His^^HLfCo 
[0135] f^Mbfc#^i5^^— (25 g)^PBSl;ill^bfcCHO-DG447NBJi^(lxlO'cells/mL) IZI 
M-^L. Gene Pulser^^^:yh{C;!)Px.. Gene Pulser II (Bio-Radl±M)^fflV ^TLSkV, 

:^cCHO^JiS^500 ju g/mL Geneticin. IxHT (Invitrogen^±^)^'^tpCHO-S-SFMII 
i§ite(InvitrogenttM)t^^PX.TM^L. t^Mpl^mCHO^NBiiM^(i^T^ CHO-human 

MpI)*5j;t>^i^/^Mpl^^i.CHO|fflJiSW(^T^ CHO-monkey Mpl) *d j;t;^-r'>;^Mpl^ 
m.CHOmS^Wi}^T. CHO-mouse Mpl) ^W^Zlb/Co 
[0136] 1.3 '^m^\^hMpl^>^<^M(^MM: 

thMpKD^SS^^^^ (Gln26;0^^Trp491) <DT^t-FLAG^i^'^#;!jPbfcit^^^^ 
f^ML. pBACSurf-l Transfer Plasmid(Novagen^±M)<DPstI-SmaI§|5'&t^if Ab. 
pBACSurfl-hMpl-FLAG^f^MbfCo ^V>T. Bac-N-Blue Transfection Kit( 

Invitrogen) ^ffiV^T. 4 ^ g(DpBACSurfl-hMpl-FLAG^Sf9?^BJ!^t^^AbfCo 1§#3 

[0137] #^ttfci§^_h»M V J^T<Z) Br^MthMpli5^^-^-^i^®^)»MbfCo i# 
^_h?t^Q Sepharose Fast Flow (Amersham Biosciences^^kM)<i^^AM^-^tl^<i^. 
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50mM Na-Phosphate BufiFer, 0.01%(v/v) Tween20, 500mM NaCl (pH 7.2)^ffiV^-C^ 
WLfCo ^miS^FLAG M2 -Agarose (SIGMA-ALDRICH^fc^(cl®^$-^fc^}cl, 
lOOmM Glycine-HCl, 0.01%(v/v) Tween20 (pH 3.5)MV^T^t±ib/Co MWi^. W-^b 
KIM Tris-Cl (pH8.0)f;ij;«9it'fpb. PD-10 column (Amersham Biosciences|±M)^ 
^V^T. PBS(-). 0.01% (v/v) Tween20(^gi^^tTofCo ^Ml^fc^W^Mpl^^^^i^ 
®?rshMpl-FLAG^|^:i-§o 
[0138] 1.4 thMpl-IgG Fcj|!l5'^i5'':^^-^i^®(D|^M 

thMpl-IgG Fcgfe-^^^/^^i^Siftf^^f^^ Bennett ^>CD;^^(Bennett^>. 
J.Biol.Chem. 1991 ; 266: 23060-23067) tCtt^oTf^MbfCo tbMpl(D^;IS^|g^ 
(Gln26;0^^Trp491)^=i— Ki-^:^SBa^J^tHgG- y l(DFc^^^ (Asp216J;l90T?5K 
CD^:^)^=3— K«Jfe^@a^Jl3:jSMb. ig^lfPf^lFusion LinkerirbTBstEIlSa^J ( 
T^/mVal-Thr)^m\il.fCo v^^"'-^/V@E^'J{*. tMgG Br^fiJ^(^v^^"'-^/V-< 
:/^Kl9T^y^^^fflL/Co #fe)tLfcthMpl-IgG FcBsll-^^^-x^^^jte^^ 
pCXND3 (cliJ^n— c:::>'^L. pCXND3-hMpl-Fc^«^LfCo 

f^Mbfc^i^^— (25 At g)^PBS{;i!^^bfcCHO-DG44jMJJS(lxl0'cells/mL) 
-^b. Gene Pulser^^^:yh(^;!jPx.. Gene Pulser II (Bio-Rad|±S)^fflV^-C1.5kV, 
25 m FD(D^*-Cv-?/V>^^;(jPx./Co ^^^hn:^—'i^—iya>mmKX^M^^^^AV 
/cCHO^JiS^500 M g/mL Geneticin, IxHT^^t^CHO-SSFmi^MKMx.XM^ 
shMPL-Fc^^CHO^JI^:^ (CHO-hMpl-Fc) ^M^VfCo 

[0139] nhtitcmm±m^m\^^x. wtc^ tci^hMpi-igG Fcg^-^i^^^^-^^e^iftMb 

j^#_hW^Q Sepharose Fast Flow (Amersham Biosciences^fc^(cl®^$-frfc=^ 
50mM Na-Phosphate BuiFer, 0.01%(v/v) Tween20, IM NaCl (pH 7.6)^fflV^T^ 
tiibfCo ^t±i?^^HiTrap proteinG HP;^^-^^ (Amersham BiosciencesiiM) \^^AM^ 
-lirfc^tC. 0.1 M Glycine-HCl, 150 mM NaCl, 0.01%(v/v) Tween20 (pH 2.7)^ffiV^ 
T^mUfCo ^m^^ W-^KIU Tris-Cl (pH8.0)J;iJ;<9^'fPL. PD-10 column 
(Amersham Biosciences|tM)MV>-C. PBS(-), 0.01% (v/v) Tween20{e:Mi^^^f o 
tCo *tMbfcRr^MMpli5^^/-^^«^hMpl-Fc^ir^i-^o 
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[0140] 1.5 shMpl-FLAG^/cf*BaF3-human MplcD:^^*Dj;t)?^N-r:7'yK— vcDM^ 
MRL/MpJUmmC^j-lpr/lp^-^'>><>(^^T^ MRL/lpr-^!j7><., 
t9ltA)^fflV>T. 8M#J;t):fe^^^^U/Co |0ISI:fe^{*lOOju g/2E<^shMPL-FLAG 

v?3^^bbfcti(D^^T(-S^bfCo ii;(JP:feS{*50M g/E(^shMPL-FLAG(^::7n^^^ 

^Tl-l^^b/Co '^tf6llI:fe^^^Tofc-^'>>^3EEfC^b. 50/i g/2n(DshMPL-FLAG 

P3-X63Ag8Ul (P3UK ATCCj:«9^A) t-^^y^^m^S^^U-^V. Polyethylene 
Glycol 1500 (Roche Diagnostics^&m)^:tJax.fj:7^^hm^ir^^tKXVmMm^^n 
ofCo mUXmATmM^m\^Xmm^n^\ i##_hS^fflV^TshMpl-FLAG^fc 
{ihMpl-Fc^ia^{t:L/c^A7:7V— V ^/cELISA^o J;I^^BaF3-human Mpl^ffl V ^ 
/c^Ji^iim^tt^ta^^bfcJ^i^y— c^^i/^I^MLfCo ^fc. BaF3-human Mpl^ 
Balb/C's'i^;^{;il.O X 10'mToliira;?)^fe5^^(DraPBT*ffi|grt^^L. -^ffll 
[lI:^5^bfCo mmi^m^m-^i^X^-^^'^y^Vh^—^^i^MV. BaPS-human MplMV^ 

[0141] 1.6 ^\ihMpmi$i<Dfmf 

^i^mmi^^^^^^^^lgG (gamma) (ZYMED^±^)tT/V;;&y:7;^-;7(L:7T^— - 
■Y^^-^^:^ IgG (gamma)(ZYMED|±M)^fflV^fc-^'>;^IgGi^>'K^:y^ELISA^=ftV^ 
, Isotype0^bV^rfTM^#;^>^i5'^^^^K(CbT. GraphPad Prism (GraphPad 
Software, USA)MV^T^»^^^f^^L. ^Tl^mSt^m^^frofCo 

t^TS^^bfCo hMpl-Fc^l n g/mL^/.t§J;5t^coating buffer (O.lmM NaHCO 

3 

(pH9.6), 0.02%(w/v) NaN )X-^^l.fci^<D^M^. 4°CiZ.X—mRlt^\^. ^—J-^l^^ 

3 

LfCo Diluent buffer (50mM Tris-HCl(pH8.1), ImM MgCl , 150mM NaCl, 0.05%(v/v) 

2 

Tween20, 0.02%(w/v) NaN , l%(w/v) BSA)lclT>^'n5/^>'i^^ai^^f ofc^. ^^-f 

3 

UK— ^(Dj:t*_h?t^;!)PX.. ^S-t?10#rHl^fegbfCo Rinse buffer (0.05%(v/v) 
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Tween20, PBS)t^-C*#-U/c^. Alkaline phosphataseUm\^fcT4y^4:/W^&3^ 
^^W^^Mx.. MW^l^mMUl^fCo ^fef*SlGMA104(SIGMA-ALDRICH^fcM)^ 
lmg/mLir/ct5j;5l^Substrate Buffer (50mM NaHCO (pH9.8), lOmM MgCl 

3 2 

Lfcti(D^ffiV^, 405nm(D^^S^Benchmark Plus (Bio-Rad|±M) t^lTSH^bfCo 
[0142] shMpl-FLAG:}o j;U?hMPL-Fc(;i>(«f1-§J^'a-?£'l4(*^ EUSAKX<OWM\^fCo 

fcshMpl-FLAG:Joj;T^hMPL-Fc^l ju g/mLKf^^X^K^i^T^ly^'L, Diluent 

mUl^fc^. Alkaline Phosphatase^Htbfc^-^!^;^lgG^#:(Zymed|±i^) ^;^}PX.. 
_hfB;^&^lll#tC^fe^^To/Co ^?a-ei^r^^^$-^fcmt-405nm(D®3feS^S'J 
SL. GraphPad Prism^fflV^TEC IK^^WLfCo 

50 

CHO-human Mpl^fc{*CHO-monkey Mpl^rlHiDlb. IxlO^cells/mLjZlT'cCSi^i^: 
FAGS Buffer (1% FBS/ PBS)(C^^L;^Co 100 L/wellt/^5 j;5(^Multiscreen 

m^Vfcm^±^^Mx.^ 7k-hl^T30^raSJ^:$-fr/Co mS^^FACS bufFerf^lTllHl 
^5fe#^b. FlTC^!^^-^'>;^lgG^#:(Beckman CoulterttM) ^^*Pb. 7k_h{^T305> 
r^SJ^i^^-frfCo SJ^;^^ 500rpm-ei5>r^iia'L^b. _h?t^^^. FAGS Buffer 400^ LJC 
^^L. EPIGS ELITE ESP (Beckman Coulter)^fflV^-C:7i:i— :^^ofCo 
tu;^^SL3fe (forward scatter) ^t;?{H!|^i!cSL3fe (side scatter) CDfc>5.bi/^-i»{c:T^^ 

[0143] ^#:(DT=f'c:^:xh^tt{i, TPO^#ttii^^^i-BaF3-human Mpl^fcf* 

BaF3-monkey Mpl^ffiV^TfF'fffiLfCo ^M^^^th^th4xl0^cells/mLtfj:^X^K 
10% Fetal Bovine Serum(Invitrogen|f:M)^'^ti'RPMI1640(Invitrogen^±M)(c:®^L. 
60 ju L/well-e96well plateK^m^fc. rhTPO (R&D|±M)*5j;TJ?^N--r>^'IJK— ^J^^ 

-h?f (^iis^se«9. ^weiu^40/z L;!]n;t. 37°c. 5%co m^rx\ 2mmmmi^f'o 

2 

lOju L/well-eGell Gount Reagent SF i'i-:fy94y'^^^±M)^M:^. 2mmi^^^i^. 
450 nm<Z)S^3te^(>*^fiM655nm)?rBenchmark Plusl^TSU^b. GraphPad Prism^fflV> 
TEG te^^mUfCo 

50 
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WTl-IBfti-^^thMpl^^rOtt'-e. TA136{*BaF3-human Mpl:^^'^^:^XW 

[0144] 1.7 ifi\ihMpmi^(Dmm 

J^^_h^?rHiTrap proteinG HP:*^A (Amersham Biosciences^tM) IcI^^^iirfc 
0.1 M Glycine-HCl (pH 2.7)^fflV>-C^t±lb/Co ^m^^ ^-hKlM Tris-Cl (p 
H9.0)f^J;<9[i:-^t3:^fPb. PBS-e^M^^W^fTV\ ^<^yyr—M.^^^ofCo 
[0145] 1.8 ^fchMpl^#:VB22B(D3^t;°h— yo^^ 

^thMpl^#:VB22B^Swestem UottingicmM'^^'Ch^i&M^m^l^. thMpKD 
lfR4>@a^J^GST(Dg!fl^Scfi«^«^bVB22B(D3ifc>-:7"^^|f^fTofCo MGl ( 
Gln26;?)^e>Trp491). MG2 (Gln26^^^)Leu274) (D^J^^^tV^^tvPCRitiliSL. GSTgi 
-a^S e®^b-C^m$tt^ J:5 (^pGEX-4T-3 (Amersham^t) ^^ti—:=.ly^l.f:i^ zf'y 

i!/^^ j;5l-iPTG^;(jPx.^r^t;i j;«9GSTg!l!^Sc 2^raita^{;i 

0#:^[Hll|Xb/Co SonicationtCj;«9^#^. XL-80 Ultracentriflige (Beckman, Rotor 
70.1Ti)^^V^35,000rpm-e30^iS'i>^COJ§^_h^^IllJDlb. GST Purification 
Modules (Amersham^t)^ffiV>T)»MbfCo 10%-SDS-PAGEl;iJ;«95>^^x PVDFi|^(cl 
h^:/;^:7r— VB22B'x'«>><L^#:^ffiV>/cwestem blotting^fro/Co VB22B}* 
MG-K MG-2^^stbfc*^^^). VB22B(D^tT— 7'{*Gln26^^bLeu274(DfJ^fCfe 

[0146] ^(d, MG3 (Gln26;ei^^)Alal89) , MG4 (Gln26;5^^Prol06) , MG5 (Gln26d^^)Glu259) 
, MG6(Gln26;d^bGly245)(D'^^^GST(DB!lj'^SS^f^Mbl^#l^westem blotting 
^fxotd^^. VB22B{^MG5, MG6^SS^b/c;d^ MG3, MG4^S^L^^^^ofc#;0^ 

VB22B03^fc°h— :/(*Alal89;0^6>Gly245OMiatC#li'r§*^S^B$tLfCo 
1;:MG7 (Gln26;?)^e)Ala231) , MG8 (Gln26;?)^^Pro217) ^GSTCDife-^S S®^f^MbfP 
ttLfc^;^. VB22B{*MG7^MI§^Lfc;55, MG8{*Mi^b^ce;e)^ofc#;5^^>. VB22BCOni 
:^ttGln217;0^^Ala231(DMfflt-#^ii~^-i:;5^^$^^fCo $e>t^MG10 (Gln213 
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{*Gln213;6^^)Ala231<D19T5y^(cl|5S^$tvfCo 
[0147] 1.9 ^thMpl^#:VB22B(D^j®^#:^J^;(DHJ^:3iS^e^^^ 

fi^^^^^f^frofCo Biacore 2000(Biacore|fcM)(CSensor Chip CMSCBiacore^t^)^ 

, HBS-EP Buffer(Biacore|±M)^fflV^T1.25— 20ju g/mLCOVB22B IgG^MMb. 
VB22B lgG^2^m^MV. '^^mi^^^f^^i^. HBS-EP Buffer^2^mMMir^ 
^tXmmmi^^ntCo sensor Chip±(DtMvlpl-IgG FcM^^^-'^i^SK^^l^fc 
VB22B IgG^^ . lOmM NaOH^15#ra^;!jPbT|^*b. Sensor Chip^S^b/Co 
:=-:yi^^^<^y^r—tL^XHBS-EP Buffer ^fflV\ i5f£?S{*20 m L/min^LfCo 
BIAevaluation ver.Z.iyyh^^TiBiacore^±M)^^^^X. ^MS.X^htLti±>^ 

—^"^j^^x^Rmm&mwc^nmi^f^o vb22b igG<DmmmmKD) i-x 

1.67 + 0.713 X 10"^M-efeofCo 
[0148] [|IM^!J2] ^thMpl— 

^#Lfc^thMpm#:(D ct^-e. 1^^m\^^XXJ^T:=!:=^::^hmmm^^of:i23mm 

^thMpl^#:VB22B(D— ;2^^^#:f^»!l{^oV ^X^ir^ 
[0149] 2.1 ^thMpl^jL#;BT^'HiJ^(^^n— c:^^^' 

^thMpI^#:^g^fci--5^N^>^^yK— ^J;«9ttmbfcTotal RNA^ffiV^T. RT-PCR 
m^X^XM^l^tlo Total RNAf^, RNeasy Plant Mini Kits (QIAGEN^fc^) ^fflV>-C 

lxl0'ltajiS(O^N^::/yK— ^J:t9ttmL/co 

1 ju g(DTotal RNA^ftffiLT. SMART RACE cDNA Amplification Kit( 
CLONTECHtt^) ^ffiV^T. '^^y^lgG2hm'^mmmJ,^mW&!}ti:^^:tV=^^^\^ 

;r^KMHc-igG2b(iB^j#-^: i66)^fcit.'^9^ k m.'m.nmMmMw.mmm^ 

^ce'^^?t-y=*^^^^:^^Kkappa(ia^J#-^: 167)MV^T. 5'7^«ffl3t^^^«ff>H-^ 
iiifSbfCo 3i^fe^MJi£^tt42°C-eiB#r^30^rBmJiS$-i:fCo 
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[0150] pcRRmmm^o n L)<Dm.^^m^^i-o 

5 u. LOOlOX Advantage 2 PGR Buffer^ 
5 fM L<D10 X Universal Primer A Mix^ 
0.2mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
1 ju LCD Advantage 2 Polymerase Mix 

(}^±<Dm^m ^-r^^^>CLONTECH^l^K) , 

2.5 M L(Dmm^R}^^mi^. 

10pmol(Z)'^J,^::^y=f^^U:^^KMHC-lgG2b^fc}ikappa 

94'C/5#r^. 72'C/3^racOi^-fi^/^^5[lISm. 

94°C/5#F^. 70°C/10#r^. 72°C/35>FB1(Di^-r^/V^5[HIM. 

94'c/5#r^. 68°c/mm. i2x:/yj^m(D^^^;v^2mmM. 

i;iMJ^^ai^^72r -e7^ra;(iPBL/co 

[0151] PCR^i^{*QIAquick Gel Extraction Kit (QIAGEN^JiM) ?r.S V ^T. T;5f 

;6^^ltMLfc#. pGEM-T Easy-<^i57— (PromegattM) --^ti— - ^^^Lf^^ -^hK^ 

ABI 3700 DNA Analyzer (Perkin Elmer^t^^fflV^Ti^SiB^IJ^^^bfCo 

i^n— c:^^^^bfcVB22B HI^rT^^JI^C^T^ VB22B-VH) CDi^^ga^J^ia^J#-^ 
:117. T^ymga^J^ia^J#-i-:118. *5j;U?L^Br^^^(J^T. VB22B-VL)<Di^ 

^ia?ij^ga^j#-^: 119, T^y^ia?ij^ia^ij#-^: i20(i^i-o 

[0152] 2.2 ^thMpl^#:Diabody^Ji.'<i^^— cDf^M 

5T5/^;6^^j'^^y:/;&— ia^J^fflV>fcVB22B^;2|s:^Fv (J^T> VB22B Diabody)^ 
=1— Ki-§jt^^^«. VB22B-VH^=i— Ki-§jt^^(D3'7fe«*3j;tA^B22B-VL^=t 

— K-r^5tf5^(Z)5'7^ii!St^(Giy ser) t^hm.^v^^^—^^—\'^'r^mMw.m^HM 

4 1 

[0153] VB22B-VHCOttf;^>^^^-v— 70 • 1 15HF (ia^J#-^ : 168) EcoRl^P'fc^^i-^ 
J:5t^^f+b. VB22B-VH(Dm;^^7-f-^— 33- 115HR(@a?IJ#-^: 169) 
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4 1 

115LF(ga?IJ#^: 170) VB22B-VL(DN^iS^=t— Ki-S:^^iS?'J^cC^t)^f^ (Gly 

4 

Ser) ^^h^^V>'^—^=^—}''ir^m.mmm. VB22B-VH(DC^iiffi^3— K-rSi^S 
1 

ia^j^^i"^ j;5 (-^ti-bfcio vB22B-vL(D^;^>^7-r-^— 33 • 1 ISLR (iB^J#-^ : 1 7 

1) f*. VB22B-VL(DC7^^S^=3— §DNA{c:^N^>^^y^^Xb. ;?)^oFLAGi5?:^ 
(AspTyrLysAspAsp AspAspLys/gE^U^^: 172)^=i— Ki"Si&^ia^lJ^^b. 

[0154] ||^PCRj;i*5V>T. VB22B-VH*5 j;t^y ga^Ji!VB22B-VL*5J;t^y^^;^—ga 

5 /z L(D10 X PGR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) . 

2.5^^5'h<DDNA:iKy^9— ^'TaKaRa Ex Taq 

10ng(DVB22B-VH^^c{iVB22B-VLjt'fe^^-^ti'pGEM-T Easy-^i^^— , 
10pmolcD'^^i^-y=fp<i^l/:^^K70-115HF, 33-115HR:^/cf*33-115LF, 33- 
115LR 

94r/15#r^. 72'C/2^r^(Di^-f^^/^^5IlIS«. 
94r/15#^. 70X:/2^m(D'^4^/^^5\3iRm. 

94°C/15m^.68°C/2^mco-f-4^/^^^28mRm. 

[0155] ^4OObp(DPCR0i^^QIAquick Gel Extraction Kit (QIAGEN^fcM) ^ffl V ^T. T:ff 

ofCo 
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5 /z L(Z)10 X PGR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 

2.5:=i--5/l>(DDNA^y^9— ifTaKaRa Ex Taq 

1 Ai L(D^-pcR0i^ (.2mm\ 

10pmolO'^^:^IJ=fp?i5^1/:^^K70- 115HF, 33- 115LR 

*m \z.K)^.mm^i2°cx-5^Mi3m\^fz^ 

[0156] ^8OObp<^PCR0i^^QIAquick Gel Extraction Kit (QIAGEN^fc^) ^ffl V ^T. T;^ 
n-;7<>>5^>V^^e,*tSbfc^. ^JRg^l^EcoRI (StS5tttM) *5J;U?^JPS#^NotI 
^g3tl±S)'e?|^^t^Lfc^tC. QIAquick PGR Purification Kit(QIAGENl±M)^.^V^-C 
mW^. pGXNDSiZli^n— r^^/i^'L. PGXND3-VB22B db^f^Mb^Co 

[0157] 2.3 ^fchMpI^#:sc(Fv)2^^^i^i5?— (Df^M 

VB22B ft 5fe<D2o(DH^ Rr^M^*5 J;U?200L^ Br^^^^-^t? gfe^^#: 
[sc(Fv)2]^^ia-f-§:7°^;^^K^'ftM1~^f'*6tC, tf|3zll(^pCXND3-VB22B db^fflV^ 
X^-r(DX.o\^Y>CRm\^XJO^mW^o sc(Fv)2it^^cD«|gaii@(;ioV>-C. ElltC^ 

[0158] {*Ci?)l;i. VB22B-VH^=f— Ki-ajtte^<^3'7feii^*3j;TJ?VB22B-VL^=t— Ki-^ 

itfH^(D5'^i^t^l5T$y^;5^^>j^fe§y^^;^7— (Gly Ser) Ki-^:^Sg£^IJ^# 

4 3 

LfCo ^(D«^Jg@^;I^DV^T. 3a^<Z):7'7-r-^— ^fffcJil^tfbfCo VB22B-VH<Z) 
ttf;^:/^^-^— VB22B-ipvu(:7'^-f-^— A, ia^J#-^:173)^*, 5'7feffil;iEcoRI$|5>& 
^Wb. VB22B db(DGln224oJ;tJ^Xeu23;iSpvuIIg|3{4(^^^i-'5J:5t-^ti-bfCo 
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VB22B-VHCD#;^:7°^-1''^— sc-rL15(::/9-r-x'— B, IB^IJ^-^: 174) VB22B-VH 
CDC7fe«^=i— Ki-§DNA{c:^N^>^'y^-rXb. ;e)^o(Gly Ser) t^h^^^^r^lo—^^— 

4 3 

i&Sg£?iJ^^-r§J:5f-^ff-b/Co VB22B-VL(Dtfr;^:7°^^-^— sc-fLi5 

C, gE^JS-^: 175) VB22B-VL(DN^ilQ^3— Ki-§*feS@a^lJ^<e6>U?i-(Gly Ser) 

4 

3 

[0159] ||^PCRiCj^5V ^T. VB22B-VH*Dj;t/!;>-;&— iS?lJ<i:VB22B-VL*Dj;]3^y>;(7— gE 

PCRMj^;:^?S(50ju L)<Dm^mt-^-ro 

5 At L(D10 X PGR Buffer. 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 

2.5:=i--5/l><7)DNA/J<y^7— ifTaKaRa Ex Taq 

10ng(OpCXND3-VB22B db. 

10pmol(D'^^;^y=fp<i:7i^::^^KVB22B-fpvu, sc-rL15^/cf*sc-fL15, 33-115LR 

(:7"^^-^-D) 

94^/151^.^^. iox:/2^M<D-^4^;v^mm.m. 

94r/15#r^. 68'C/2^r^(Di^-f^^/^^28IlIS«. 

i;iSJ^;:0i^^72t:-e55>^;(iPl^bfco 

[0160] ^4OObp(DPCR0i^^QIAquick Gel Extraction Kit (QIAGEN|±M) ^ffi V ^T. T:ff 

n—:^^jvt^hmmU'zM. #PGR^f^(D— v ^TJ^T(DJ;5 (^iH^PGR^fr 
pgrHJ^:^?^(50m Dom^^^f-^-To 

5 At L(D 10 X PGR Buffer, 
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0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
2.5:3.-5,}>(DDNA:iKlJ7<^— ^'TaKaRa Ex Taq 

10pmol(D^^:t])=^^^U:t^}^^70 • 1 15HF. 33 • 1 15LR 

mk KK)zmm^i2x:'r^b^^mi)m\^fLo 

[0161] ^800bp(DPCRMi^^QIAquick Gel Extraction Kit (QIAGEN^hS^) ^ffi V ^T. T;^^ 

m^^W)'^WtVkM.\^. QIAquick PGR Purification Kit(QIAGEN^i:^)^fflV^-C 
pBacPAK9(CLONTECH^±^l;ii^n— ^^^i^L. pBacPAK9-scVB22B^f^ 

[0162] pBacPAK9-scVB22B(DPvung|5^i;i# Ai-^if>t^f^^bfCo 't^i:t>-^n^ 

i^^5^lt/cVB22B-VHi:VB22B-VL^(Gly Ser) >5^^)^^y:/;^/— -CSJ^bfcT^y^ 

4 3 

^=3— Ki-63te^^^$fel;iVB22B-VH(Z)N7fei^^=i— Ki-53t^^^^(Gly Ser) ^^^> 

4 3 

§if>i-T-fe^o 2nm(D-:fy^'^-^mfz.\^wm\^. pgr^^^v^t. ^coifK-^^tM 

LfCo S6tJif>H-(Dttf;^:/^^-x'-Fv2-f(:/^-Y-^-E, ga^J#-^:i76){^. ^'^mK 

PvuIllfP^^^L. VB22B-VH(D5'^^^{|lJ(Die^J^#oJ;5icl^tf-bfCo gfi^^^i-CD 

^^:^'^y4'^-~Fv2-vtfy4'^-~F, ga?IJ#^: 177) VB22B-VL(DC^iiS^=i — 

K-r-SDNAiii/N-r^^yij^vxb. ^^oCGiy ser) i)^hm.^v:y^—^^—Y^'r^mM%^ 

4 3 

^J?&^I^(-VB22B-VH(DN5^«%=3— K-r^DNA(^:^N^>^y^^X-r^ifeSIB^J. $ 
hKPwu\\t(>^^^ir^X.^\ZLWt%Y\Jt.o pBacPAK9-scVB22B^^MJ-bT. ^'^(DX. 
5t^PGR^tTofCo 
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[0163] PCRHJ^?^IS(50 IX um^i^^lkK^-To 

5 /z L(Z)10 X PGR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 

2.5:=i--5/l>(DDNA^y^9— ifTaKaRa Ex Taq 

10 At g<DpBacPAK9-scVB22B, 
10pmolO'^^:^IJ=fp?i5^1/:^^KFv2-f, Fv2-r 

94°C/15#r^ . 68°C/25>r^(Di^-l'^/V^28(HlMm. 

*m t-MJi£^mi^^72°C-e55>r^;(jp|^Lfco 
[0164] ^8OObp<^PCR0i^^QIAquick Gel Extraction Kit (QIAGEN^fc^) ^ffl V ^T. T:ff 
n^:^^;Vt^hWm-^fd^. pGEM-T E&sy^^^—{Frome%&^±m^^'^—^>^\^ 

miRLfCo pBacPAK9-scVB22B^$lJPS^^PvuIl(^^gat^±M)-e^^^bL/c#tC, m 
lDlLfc»f>H-^I^L, pBacPAK9-VB22B sc(Fv)2^f^MbfCo f^^b/c-<i^i5'-^J 
PS^^EcoRI (^?@5t^±^) *5j;TOJRB^mNotI (S^gatlfc^) -em^kbfcmt-. 
QIAquick Gel Extraction Kit(QlAGENi^±M) ^ffiV^T. ^1600bp(Dif>t^T;^fn— 
^^^-^r/Vd^^jiftMb. ^fi.-<i^^— pCXND3t;ii^a— ^^^i^b. pCXND3-VB22B 
sc(Fv)2^{tMLfCo 

[0165] 2.4 m<i^M^^m\^^f:i^^hMpi—^mtn:i^(Dmm. 

CHO-DG44^JJ^^fflv^fc— ;^^^f*(D^S^miffl»<^'ftM«^(^J:5t-bT 
tfofCo Gene Pulserll (BioRad^±M)^^^^fc^^^h^^\^—i^3>mi^X'0l&'^^ 
^AbfCo ^m^i5^i5^— (25 n g) ^PBSl^^^bfcCHO-DG44JMJia (1 X lO'JNHJia/mL 
)(D0.75mL^^'^bfc^iCO^7K-h-ei0^r^?^*Pb. ^::^^5/hlcl#bfc^l;il.5kV, 25 
/i FD(D^*t^T^-?/V;^^^X./Co ^?at^-C105>r^(DM^rBl<^m. o^W^hciTj^W 
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—iyBl^^M^tlfc^l^^^ 500 u. g/mL Geneticindnvitrogen-jiM)^:^?^ 

cHo-s-sFMiij@i^&(invitrogen^±M) KMx.xmmu m^cHoms^m^m^i^tio 

[0166] cosT^l^^fflv^fc— ;^^^f*(D-iitt^mj*^(^J:5t-b-CtTofCo 

— (10 M g) tPBSJiZ.mWl\^fcCOS7mS^ (1 X 10'?Mia/mL) (DO-TSmL^^M-a-bfctjOO^ 

10% FBS^'a'tfDMEMJ:^j4^(lnvitrogen|±M) i^jJUK., ^ifeJ^^bfc^fZl. PBS-e?5fe^f- 
^t;iCHO-S-SFMIIj:§J*&^;!jPx.r^3 0 r^i^^b/Co VB22B Diabodyfi. iO;^&-e 

[0167] 2.5 i#*_hS'^i<D^tMV[pl— 

:/7X^>-#iIi^^liffiL-Ca!j^L/c„ i-;fe^5*>Biacore 2000(Biacorei±M)t-Sensor 
Chip CMS (Biacore^fcM) ^±-yh\^. ANTI-FLAG M2 Monoclonal Antibody 
(SIGMA-ALDRICHttM)^l§'^bfCo^jS5mL/sec-ejaiiS<75if>':r/V^?tb. 

^tUL/Co Diabody(cloV>TcD;^!pB^}*^ dbl2E10(WO02/33073, WO02/33072#M 
sc{¥w)2K-D\^X(Dmm^nn.m\:mB^mi^^n^l2E\Q sc(Fv)2^'ffiffl 

[0168] 2.6 ^thMpI Diabody*Dj;U?^;^^^#:(D*tM 

VB22B Diabody^^COS7^JiafeSV>(*CHO^Ji^(Dj§^_h^^, 50 mM 
Tris-HCl(pH7.4), 150 mM NaCl, 0.05% Tween20-e5p^/fl:b:^cAnti-Flag M2 Affinity 
Gel (SIGMA-ALDRICH|±M);^9i^t^S^^$-fr^ 100 mM Glycine-HCKpH 3.5)-t?^ 
t±l$^i:fCo ^t±iH5>J*^ W.'h\Z.lU Tris-HCl (pH8.0)-efti^P^^f V\ HiLoad 26/60 
Superdex200pg (Amersham-Bioscience^fcM);^^^^^ V ^Ty7V'53ii^n-^h:^^9:7^ 
— ^^f ofCo ^7V:b^^n'^V-^=7'7^'—<D^^-y^r—n.. PBS, 0.01% Tween20^'teffl 
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[0169] VB22B sc(Fv)2^J|.COS7^ISfe^V^(*CHO|HJiS(DJ§#_h?t^, Diabody^tf^^ IH 

20mM y:/^i^^?g(pH6.8)-e5F||>ft;L/cMacro-Prep Ceramic Hydroxyapatite 

Type I (Bio-Rad|±M);^77i^f-^^ft. 250mM y^^MWiS(pH6.8)-e^|Sg6^t^^t±]b 
fCo ^mW5>(*. PS^^Jlgil^^.^V^-Clili^. HiLoad 26/60 Superdex200pg;&7i^ 

^m\^^x^/}^sm^^'^h^y^4—^n^\ ^^^»^5^40kD— 70kD(;i^^^-r^M 

^^5>StbfCo :^Olif5>^> 50 mM Tris-HCl(pH7.4), 150 mM NaCl, 0.05% Tween20 
■esp^^bbfcAnti-Flag M2 Affinity GeW^yJ^^lZ^AM^^. 100 mM Glycine-HCl(pH 
3.5)-e^m$-&/Co ^mW^fi. iiL-^t;ilM Tris-HCl (pH8.0)-ectifP^tf V\ HiLoad 
26/60 Supe^dex200pg:5^;9i^^.^V^Ty/^^)li:^^^-^^i?'7:7^— ^frofCo ^W'^iii 
^Vi'^hi^9:7^^(D^<^y^r—lt. 20 mMg^^MWI^ (pH6.0), 150 mM NaCl, 0.01% 
Tween SO^^ffibfCo ^mM:^'Tyy°K^^^X. Diabody*Dj;-a«sc(Fv)2(D#B{*. 
SDS-PAGE*D J;t>^^Flag^#: (SIGMA-ALDLICH|±) V ^/cWestem Blotting^ffl 
\^Xnf£of^o ^tl^tl. ^mbfcfc— i^iii^^LaemU(D;^^£(c:^CTm^^W]L. 

i^-^ix— y^'yyT>'h://v— -e^febfcis^. Diabody-ef*. M.f}^n±(DS^^mm 

29kDat^, */csc(Fv)2-e{*. B/ii^itiK^^^*^ 55kDaii, ^tb^^tb^^CO^^^K 

[0170] 2.7 Flow Cytometrylclj;;5^thMpI^:$:^^^*:<D^'^^tt(DfP'fffi 

CHO-human MpU CHO-monkey Mpl*5j;tJ?CHO-mouse Mpl^IUlDlb. 1x10^ 

cells/mLi;i/^§J:5t-FACS Buffer (1% FBS/ PBS){;i^lSUfCo 100 ^ L/well^/^§ J:5 
t;iMuItiscreen - HV Filter Plates (MilUporett^) K^il^l^, j^'L^^i'^KX ±^^^ 

200 ju L(DFACS bufFerlclTllHli5fe#»-L. 10 /j. g/mL(DANTI-FLAG M2 Monoclonal 
Antibody (SIGMA-ALDRICH|±M)^?^;!jPb. 7K_hf^T305>r3^HJ^;^$^fCo ^t^200 
juLCOFACS huSerKXimS^^m^^l^fc^. 100fB^#f^bfcFITC^|^^-^!>^IgG 
^#:(Beckman Coulterffi^) ^^;!JPL. ^±iZXZOS^mKm^'\tt^ Mm^M'L-l. 
-bW^I^^^ FACS BulFer 400 n LK^Ml^. EPICS ELITE ESP (Beckman Coulter^fc 
)^.ffiV>-CFlow CytometrytC#tU7^Co tij;^t5cSL^ (forward scatter) AmiJ;^i5:SL^ ( 
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side scatter) (D]^:^h^^9J>>KX^mSkMBi^'^—h^^^Vf:io 
[0171] »MLfcVB22B sc(Fv)2MV>-C. ^UMpl^m^^'^tiCHOmS^KMir^^^ 
^tt^fP'fffiLfc|^;^^El2(cl^i-, :^^^Ji^-efe§CHO:j3j;tJ?CHO-mouse MpUcl 

^LTf^^-^^gf^^^^-f ^ CHO-human Mpl^oiTCHO-monkey MpU^#M6^t- 

'^^ir^^t^mm^tifco ^<D'^^f^^(Dm\^i^. vb22b igctmi^hti^v^^t^^h 

[0172] 2.8 m^hMpl—^m^i$^(DTPOmT=f:=^:^h^i^(Dmi6 

TPO^^t^Jt^^^i-BaFS-human Mpl^/c{*BaF3-monkey Mpl^fflV^TTPO^ 

#lfflJi^^l% Fetal Bovine Serum(Invitrogentt^^-^t?RPMI1640 (Invitrogen^fcB) 
X2m^^\Jt^. 4xl0^ce\[s/mLtts:^X^K10% Fetal Bovine Serum^-^tf 
RPMliemcmML^. 60 ju L/well-e96welI plateK^m^fCo rhTPO (R&.D^±M). 

cos7m^±m'^t^itmm:ffa<7)mm^m'o. ^wemcAOixLUUK.. six:. 5%co 

2 

T"e. 24^ra^^LfCo lOju L/weU-eWST-8i^:^(Cell Count Reagent SF. 
't:^^^±M)^Mk.. li:#{;iBenchmark Plus^fflV^T450nm(DK3feS(>i^i'M655nm)^ 

*g^lclTPO#T=fc:^>^h?Si4^fFttb/Co *fc. GraphPad PrismMV^TEC flt^^ 

50 

[0173] ^/C. TPO^fe#ttiim^:^1-th&jfiL^lBJiS^-eS)^M-07e(DSMZj:«9^A)^^.m 
LT. TPO^T^f^^^h^tt^fFttb^Co M-07e^l% Fetal Bovine Serum^-^tf 
RPMI1640-e2laI^#-bfc:=^. 5xl0^cells/mLi!J^c&^j:5 1^:110% Fetal Bovine Serum^ 
tfRPMI1640lCl^^b. 50 ju L/well-e96well plate (cl5>?^L/Co rhTPO, COS7j##_h 

?f *fc{*ftMB"p(7)^is^M(9. ^weiu^50/i upx.. 37°c. 5%co m^yx\ Amm 

2 

i^^LfCo lOju L/well-ewST-8^^(Cell Count Reagent SF. •t^y4'r:^^^±M)^ 
Mx.. lil^l^lBenchmark Plus^fflV^T450 nm<D®3l6S(>l^ffiM655nm)%S!l^b. 4^r^ 
mmm^. SS450 nm(0^3feS(>i^fM655nm)^SlJ^LfCo 4NFr^(?5^3feS^>fb^ti 
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[0174] *tiiUfcVB22B IgG, VB22B Diabody:j3 j; WB22B sc(Fv)2^^ V ^T. 

BaF3-human MpU BaF3-monkey MpU M-07e-e(DTPOilT=?'=>5.h^tt^fFttbfc 

tl^ (WO02/33073. WO02/33072#fi^)o MfcKWL^l^fdffl^hMpmi^H^X-h'O 
, VB22B IgG (BaF3-human Mpl EC : >30nM)(^*|-bT. VB22B Diabody^D j:U? 

50 

VB22B sc(Fv)2{*i^V^T=i'=><>h^'|4(BaF3-human Mpl EC :^tl^tl 61pM, 

50 

27pM)-efef9. ^^y;^fVK-efeShuman TPO(BaF3-human Mpl EC :76pM)i!^#J^ 

50 

-hO^tt^^bfCo VB22B Diabody^ittS^LTVB22B sc(Fv)2;5Si^V^?gtt^^bfci 
[0175] 2.9 ^tbMpl— ;*:^^#:(Z)fcHk 

VB22B sc(Fv)2(D}lHt^MM'f'^fcibiC, <i^^$tvTV>SKabat Database 
(ftp://ftp.ebi.ac.uk/pub/databases/kabat/) J;«9^#:(0@S^fJ^— iJ^^A^b. H^bI 

{*DN13(Smithson^), Mol Immunol. 1999;36: 113-124)i:i^V>>fB|^tt^#o^i:^S5> 
;6^ofCo "tfc. L^Br^M^f*ToP027(Hougsb. J. Immunol. 1999; 162: 224-237)i!i^ 

m\ii7im^^mm(i^:ir. cDR)^^m\^fc\^Hmi^^i^m\^fco th{b^^sc(Fv)2 

^CHO-DG44^JI}Ml;i-C^^$-&. BaF3-human Mpl^ffiV>fcT=^^>«>h^tt^fF'teU 
T=^=^:^hm^^mmK. FRrtfclT^y^gm^^lPx.. -^'>>^SVB22B sc(Fv)2i: 
|^^(DT=f'^^h?g'|4^#-rStMbVB22B sc(Fv)2^{tMbfCo 
[0176] ^#:6^(;if*. 50base@SC)'^^:^y=^'DNA^^20base@S-^N^7'yi5^VX'r^j;5 

i^iKfhb. ^nh(D^^ytv=fDNAtPCRmKX'oTiy'ii>:fv^^x^-^mmm^=' 

-K«it^^^^{tMbfCo ^;^^^^oa^^^Mv^T. ^Jfe^!l2.3(D;^^^|^#(;i, 

sc(Fv)2^f^^b. m^^^^-'pCXUD3iZ^vi—^>'^^'L, thjbVB22B sc(Fv)2^# 
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Ab/c#^fi.^i57^— pCXND3-hVB22B p-z sc(Fv)2, pCXND3-hVB22B g-e 
sc(Fv)2, pCXND3-hVB22B e sc(Fv)2, pCXND3-hVB22B u2-wz4 sc(Fv)2, 
pCXND3-hVB22B q-wz5 sc(Fv)2^f^Ml-fCo ;$::7'^:?^5:K{:i-^*tt§hVB22B p-z 
sc(Fv)2(D:^Sg£^'J^gB?lJ#^:lt-. T^y^ie?lJ^ge^J#^: 2t^:, hVB22B g-e 
sc(Fv)2<D:^S@a^lJ^@a^!j#-S-:253fC, T5:y^@a^!j^ga^J#-^:254{;i. hVB22B 
e sc(Fv)2<Dig^ga^J^@a^J#-^:259(C, T^y^ga^J^ga^J#-^:260(^, 
hVB22B u2-wz4 sc(Fv)2(7)ig^ga^J^ga^J#-^: 2861c:, T^y^ga^J^Ba^J#-^: 
2871^, hVB22B q-wz5 sc(Fv)2(Z):^SgB^fJ^ga^lJ#^: 292^31, T^/^gB^IJ^ga^J 
#^:293(^^i-o ^tc'^^y^mVB22B sc(Fv)2(Di^^ga^J^ga^!j#^: 263tC, T5: 

y^ga^j^ga^j#-^: 264(;i^i-o mmm2A(D:^mtmmKCHo-DG4mmK^ 

J##-h^?rllIll5lbfCo th^bVB22B sc(Fv)2«Flagi5ri/^#;tlPbTV^7feV^^^ 

fc^MG10(Gln213;e)^^)Ala231)^GSTg!il'^S SM^f IJfflbTfro/Co MGlO^GSTgslj'a- 
Sa®(^*fM{i. Glutathione Sepharose 4B(Amersham BiosciencesttM) ^fflV^T 

M^?^^:^^COy'^h=t--MC^oX. HiTrap NHS-activated HP (Amersham 
BiosciencesliM) {^m^^tl.. Ty-i^T-i^'yJ^^W^^l^tLo t:HbVB22B sc(Fv)2^ 
^CHO||HJiS<Dj§#_h^^, 50mM Tris-HCl(pH7.4), 150mM NaCl, 0.01% TweenSO 
-e^>fbLfcMG10-GSTg!il'^®e®@^>f[::^9Al;n^b. fcMkVB22B sc(Fv)2^® 
lOOmM Glycine-HCl(pH3.5),0.01% TweenSQ-C^tii^-fr/'o '^\i^W7^\t.Wb 
K\U Tris-HCl(pH7.4)-ect'fP^ttV\ HiLoad 16/60 Superdex200pg (Amersham 
Biosciences^fcM) ^f^^^X'^/V^^-^xi'^Wy^^—^^^fZo ^/^^Mi^^-^hi^y 
:^-(—(DWM^\'t. 20mMi>'3i^-^iS^|g(pH7.5), 300mM NaCl, 0.01% Tween 80^ 

^fflb/co #^ti.fc*tMp«B^fflv>-c. mmm2.8(Diymmm\^TPomTdt^:^h^m 

^^WMl^fCo *tMbfc-^r>;?^MVB22B sc(Fv)2. hVB22B p-z sc(Fv)2. hVB22B 
u2-wz4 sc(Fv)2, hVB22B q-wz5 sc(Fv)2*Dj;tJ?fch<bbfchVB22B e sc(Fv)2, 
hVB22B g-e sc(Fv)2^fflV>T. BaF3-human MplX(DTPOMT=^^:^h^\^^W^l^ 
f:i'^^^mi9, 20, 21t^^i-o #atMbVB22B sc(Fv)2(DT=?^^^h??^tt«{5}^|^ 
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[0177] 2.10 ^thMpl^^VB22B IgG, VB22B sc(Fv)2*3j:U?tHbVB22B sc(Fv)2(D^ig 

^bfcMG10(Gln213;O^^Ala231)-GSTg!ll'a-®S®^VB22B IgG, VB22B sc(Fv)2:Jo 
J:t;«fcMbVB22B sciFv)2t<D^m^i^Rft^K^i1r^m&m^m^^nofCo 
Biacore 3000(Biacore^fcM)l^Sensor Chip CM5(Biacore|f:M)^^^b> T5.l^:fy-y-:/]} 
^^7*t3:TMGlO-GSTgfe^S eW^HSIbbfCo PJ^(Z)9^^>^^V^^y:7r— 
HBS-EP Bufre^(Biacore^i:M)^'^£fflb^ fi20 /i L/min^b/Co ^^tCHBS-EP 
Buffer-e5.5— 175.0nM(D^iS(;ifSj^bfcVB22B lgC^^tl^tl26^m^M\^X . # 
^iS-e<Z)il^-^^^#fc^(;i. ^^^M^5r25>raPJ^bfCo Sensor Chip_h(D 
MG10-GST@!l''^^a®(C|^'g'b/cVB22B IgG{*. 20mM HC1^15>F^^^IPL-C|^* 

Sensor Chip^#^LfCo 4.7— 150.1nM(DVB22B sc(Fv)2, 5.3— 168.9nM 

(DhVB22B q-wz5 sc(Fv)2. 4.9— 156.8nM(DhVB22B u2-wz4 sc(Fv)2^M^L. 

(DM;^CO*g'^;6S|iii^b/c4^Si^/ceSo ^(DfzJsb. BIAevaluation ver.3.iy^h!>^T 
(Biacore^±M)<DBivalent analyte model^)ifflbT^^i-^r^J^J;t9. ^tt^ii^B-e 

XfMM'^MKD)^mU^^\^fCo VB22B IgG, VB22B sc(Fv)2, hVB22B q-wz5 
sc(Fv)2, hVB22B u2-wz4 sc(Fv)2(D^^^^#:(KD){*, ^fb^fl l.lSxlO^M, 
1.17xlO'V, 1.36 xlO'^M, 1.02 xlO'^MXh^. MGlO-GSTSfe-^S &®l(:>iSj-LT. ^5 

[0178] [^1] 
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ka (1/Ms) [xlO^] 


kd (1/s) [xlO-3] 


mm [xio-«3 


VB22B IgG 


0. 96±0. 78 


1. 10±0. 01 


1. 15+0.09 


VB22B sc(Fv)2 


4. 23 ±0. 22 


4. 91 ±0. 72 


1. 17±0. 23 


hVB22B q-wz5 sc(Fv)2 


3. 76±0. 38 


5. 10±0. 56 


1.36±0. 06 


hVB22B U2-W24 sc(Fv)2 


6. 08 ±0. 30 


6.17+0. 23 


1.02+0. 08 



[0179] [HJfe^jS] AGS&(Cj;§^Mpl^^Diabody(Df^M 

AGS(autocrine growth selection)&(WO03/91424#M) KXy)T=^:=^>^h^\t^^ 

[0180] 3.1 uh^'y4/^^^y'^y''yV(Dm^ 

TRIZOL Reagent (\nvitrogen^±M)^MK.fc^. ^^>:^t^^i^^4f—^m^^X^ 

?)Total RNA^ttWbfc^. PolyATract System 1000 (P^omega^±^^^V^TmRNA 
^)^MbfCo 2.5 At g>f=@^<^mRNA^'KfflbT. Superscript First strand synthesis 
system for RT-PCR (InvitrogenttM)> RXf^H(D:t})^^6T:f94'^—^^\^X. 42 
°C i^-C505>HJ^:i-5::i: J: «9 cDNA^f^Mbfco 

[0181] pcRKmmm(.25o u. utDm^^^t-^i-o 

25 iu L<D10 X KOD Plus Buffer. 

25 u L(D2mM dNTPs(dATP, dGTP, dCTP, dTTP), 

lOju L(D2.5mM MgSO . 

4 

7.5 u. L(D KOD Plus, 

25 L(Dmmi^Rmmm. 

500pmol(DHl^^fc}*L^(DBr^lS^(^+SM6^^cCmix primer 

w-cK};t:^um^m'i^<Dtmxh^, 
98x:(Di^mu&KX3^^m. 

98T:/20#rHl. 58°C/20#rBl. 72°C/30fJ>m<D-^4^/^^32\E\^m. 
[0182] H^<7)mix primer{*HSl-HS19(@a^J#-^: 178— @a^J#-^: 196)^U?HA1-HA4( 
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la^ij^-^: 197— ia^ijii-^:2oo)^, m2K^ir^nm^comi^^vfcit^'vm^ 

L^<Z)mix primer{*LSl-LS17(ia^J#-^:201— ia^J#-^:217) 
, LSlambda(ia^J#^: 218):S.TJ?LA1-LA5 (ia^J#-^: 219— gB^J#-^: 222) , 

LAlambda(@B^IJ#^:223)^^'^bfct)(D^'(£ffibfCo ^PCR^i^fiQIAquick Gel 
Extraction Kit (QIAGEN^±)^^V^T. T:ff^^—^^/]^^^hWM:l^fCo H^AU^L^rT 
^mi^n. sc-S(@a^J#-^:224), sc-AS(ia^J#-^:225)MV^TJ^T(?:>J;5^- 

pcK^m^tKX'o. y^^;^7-ga^j(Giy ser) ^mt^Mx^m'^vtio 

4 1 

[0183] PCRHJS^MlOO ju L)(Dm}^^7:kK^i-o 
lOiU LCDIOXKOD Plus Buflfer. 
lOju L(D2mM dNTPsCdATP, dGTP, dCTP, dTTP). 
4 At L(D2.5mM MgSO ^ 

4 

2 M L(D KOD Plus. 

25pmol(Dsc-S^tJ?sc-AS^^;!jn, 
94r/30#r^. 55'C/25>r^. 72r/2^r^Of--r^/V^30IlIK«^ 

*^ i;iMJ^:Si^^72'C-e65>r^;?iP!^bfco 

[0184] ^(Dm.^\in^\^UWMMSfi\^^^^ir^:Ltf)^h. QIAquick PGR Purification 
Kit (QIAGEN|±M) ^ffiV ^T«Mbfc^. T|lJPS^*SflI (^?@3tl±M) ^ffiV ^T50°C^^ 
T^8feSj;£:$ii:fCo QIAquick Gel Extraction Kit (QIAGEN^±^^^V^T. T;^n— 
^y/V;O^e>*t]K$ttfcPCR0i^?r!^-f/V^^i?'^— :7'9;^^KpMX/IL3ssGFPHis<DSflI 

[0185] ;2^^7^^Kfi5'7^i^tCEcoRlg|3^i, ->'!^^lL-3i/^'-:h/Vga?lJ^tJ^^Sfil§|3{i, 
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/V>!>^i^i5''— pMX(Onishi^), Mol.Cell.Biol. vol.18, 3871-3879) (DEcoRI^NotI1^-1'^ 
(Dm^WA\Jt.%(D'Vh^o Ligation^J^Ci^MV^TGene Pulser II (Bio-Rad|fcM) 

j;;5rclxi^bn7j^l/— >-3^(2.5kV, 25 F, 100 Q ) t^J:'9ElectroMAX DHIOB Tl 
phage resistant ceUs (Invitrogentt^^^AbfCo \00 ix Q/raL(DTly\i-y])l^^WiW 

^mitJlL. QIAGEN Plasmid Maxi Kit(QIAGEN^fc) MV>T>^7;^5:K^ttt±lb/c 

o 

[0186] [^2] 
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IB^JS^ 
iB5iJ»^ 
iB9JS^ 
iB^iJS^ 
iB5U§^ 

mm^^ 

iB5»JS^ 
BB^iJS^ 
iB^iJS^ 

iB5US^ 
iB^iJS-^ 
IB^JS^ 
iB?iJ#^ 

■B5iJS^ 
iBJiJS^ 

iBJiJ*-^ 
iB9J#^ 

iB^iJS^ 
IB^iJS-^ 
iB^iJS^ 
IBJiJS^ 
iB5U»^ 
BB^JS^ 
SBJUS^ 
iB5iJ*^ 
iBJiJS^ 
BB9iJ#^ 
iB?U»^ 
iB^iJS-^ 



178 (hSI ( 4 ) ) GCCCAGCCGGCCATGGCGGAKGTRMAGCTTCAGGAGTC 
179 (HS2 ( 4 ) ) GCCCAGCCGGCCATGGCGGAGGTBCAGCTBCAGCAGTC 
1 80 (HS3 ( 3 ) ) GCCCAGCCGGCCATGGCGCAGGTGCAGCTGAAGSASTC 
181 (HS4 (4 ) ) GCCCAGCCGGCCATGGCGGAGGTCCARCTGCAACARTC 
182 (hS5 ( 7 ) ) GCCCAGCCGGCCATGGCGCAGGTYCAGCTBCAGCARTC 
1 83 (hS6 ( 2 ) ) GCCCAGCCGGCCATGGCGCAGGTYCARCTGCAGCAGTC 
1 84 (HS7 ( 1 ) ) GCCCAGCCGGCCATGGCGCAGGTCCACGTGAAGCAGTC 
185 (HS 8(2)) GCCCAGCCGGCCATGGCGGAGGTGAASSTGGTGGAATC 
1 86 (HS9 ( 5 ) ) GCCCAGCCGGCCATGGCGGAVGTGAWGYTGGTGGAGTC 
1 87 (HSIO (2 ) ) GCCCAGCCGGCCATGGCGGAGGTGCAGSKGGTGGAGTC 
188 (HS 11(2)) GCCCAGCCGGCCATGGCGGAKGTGCAMCTGGTGGAGTC 
1 89 (HS12 ( 2 } ) GCCCAGCCGGCCATGGCGGAGGTGAAGCTGATGGARTC 
190(HS13(1)) GCCCAGCCGGCCATGGCGGAGGTGCARCTTGTTGAGTC 
1 91 (HS14 (2) ) GCCCAGCCGGCCATGGCGGARGTRAAGCTTCTCGAGTC 
192(hS15(2)) GCCCAGCCGGCCATGGCGGAAGTGAARSTTGAGGAGTC 
1 93 (HS16 ( 5 ) ) GCCCAGCCGGCCATGGCGCAGGTTACTCTRAAAGWGTSTG 
1 94(hS17 (3,5)) GCCCAGCCGGCCATGGCGCAGGTCCAACTVCAGCARCC 
195(HS18(0.7)) GCCCAGCCGGCCATGGCGGATGTGAACTTGGAAGTGTC 
1 96 (HS19 (0.7)) GCCCAGCCGGCCATGGCGGAGGTGAAGGTCATCGAGTC 
197 (hai ( 1) ) GGAGCCGCCGCCGCCCGAGGAAACGGTGACCGTGGT 
198 (HA2 ( 1 ) ) GGAGCCGCCGCCGCCCGAGGAGACTGTGAGAGTGGT 
199 (ha3 ( 1 ) ) GGAGCCGCCGCCGCCCGCAGAGACAGTGACCAGAGT 
200 (hA4 ( 1 ) ) GGAGCCGCCGCCGCCCGAGGAGACGGTGACTGAGGT 
201 (LSI ( 1 ) ) GGCGGCGGCGGCTCCGAYATCCAGCTGACTCAGCC 
202 (ls2 ( 2 ) ) GGCGGCGGCGGCTCCGAYATTGTTCTCWCCCAGTC 
203 (ls3 ( 5 ) ) GGCGGCGGCGGCTCCGAYATTGTGMTMACTCAGTC 
204 (lS4 (3,5)) GGCGGCGGCGGCTCCGAYATTGTGYTRACACAGTC 
205 (LS 5 ( 4 ) ) GGCGGCGGCGGCTCCGAYATTGTRATGACMCAGTC 
206 (LS 6 ( 7 ) ) GGCGGCGGCGGCTCCGAYATT1N4AGATRAMCCAGTC 
207 (LS7 ( 6 ) ) GGCGGCGGCGGCTCCGAYATTCAGATGAYDCAGTC 

208 (LS 8 (1 . 5 ) ) GGCGGCGGCGGCTCCGAYATYCAGATGACACAGAC 

209 (LS 9 (2) ) GGCGGCGGCGGCTCCGAYATTGTTCTCAWCCAGTC 
210(LS10(3.5)) GGCGGCGGCGGCTCCGAYATTGWGCTSACCCAATC 
2 1 1 (lS 11 ( 8 ) ) GGCGGCGGCGGCTCCGAYATTSTRATGACCCARTC 

2 1 2 (LS 1 2 ( 8 ) ) GGCGGC6GCGGCTCCGAYRTTKTGATGACCCARAC 

213(LS13(6)) GGCGGCGGCGGCTCCGAYATTGTGATGACBCAGKC 

2 1 4 (lS 1 4 ( 2 ) ) GGCGGCGGCGGCTCCGAYATTGTGATAACYCAGGA 

2 1 5 (LSI 5 ( 2 ) ) GGCGGCGGCGGCTCCGAYATTGTGATGACCCAGWT 

216(lS16(1)) GGCGGCGGCGGCTCCGAYATTGTGATGACACAACC 

2 1 7 (LS17 ( I ) ) GGCGGCGGCGGCTCCGAYATTTTGCTGACTCAGTC 

218 (ls lambda ( 1 ) ) GGCGGCGGCGGCTCCGATGCTGTTGTGACTCAGGAATC 

2 1 9 (LAI ( 4 ) ) GGAATTCGGCCCCCGAGGCCTTGATTTCCAGCTTGG 

220 (LA2 ( 4 ) ) GGAATTCGGCCCCCGAGGCCTTTATTTCCAGCTTGG 

22 1 (lA4 ( 4 ) ) GGAATTCGGCCCCCGAGGCCTTTATTTCCAACTTTG 

222 (LA5 ( 4 ) ) GGAATTCGGCCCCCGAGGCCTTCAGCTCCAGCTTGG 

223 (LAlambda ( 1 ) ) GGAATTCGGCCCCCGAGGCCCCTAGGACAGTCAGTTTGG 



wo 2005/056604 



73 



PCT/JP2004/018506 



[0187] 3.2 AGS^i^J;§a#it^^CD^# 

:Z(D94^yV^^<^y^—i^l^^MiS^Pt-EiMontah. Gene threapy vol.7, 
1063-1066) (clFugene6 (Roche Diagnostics^fcM) MV^-r^^^><^y'3li5^v'3^-LfCo i~ 

t^^-hPt-E^, lOo/oFBS^-a t?DMEMjg-±fe(lnvitrogen|±M)'e6cm dish(^#®b. S 

eFugene6^9-r:^'9ySr^^bfct>(D^J#J^&(;L;!jpx.fCo ^(D3g0 . j0*_h?f ^^mu 

(Hexadimethrine Bromide, SIGMA^t^)^T^2ng/mL<DmIL-3^;(jPX.^ 

Ji^-t?fe^BaF3-monkey Mpl--JS^$-frfCo S 0 . ^J!^^PBS-e?5fc##. mlL-S^-^^ 
/^VnO% FBS^tpRPMI1640i^j4&tC^^L. lOOOcells/ weUtC/^§j;5iC96well plate 

tlfCo ^^^^)^JlSJ;'9DNeasy Tissue Kit(QIAGEN^fcM) ^fflV^T<$^VADNA^^fit±^b 

[0188] PCRMJiS^IS(50 L)<D^J.^^^iC^i-o 
5 iU L<D10 X LA Taq Buffer. 

5i^L(D2mM dNTPs(dATP, dGTP, dCTP, dTTP). 

5 ju LC02.5mM MgCl , 

4 

0.5 u. LCD TaKaRa LA Taq. 

0.5 n g(Dyyi^DNA. 
25pmol(DAGSdbSl (iS?lJ#-^: 226) , AGSdbAl 227) 

9Ax:m^m. 6o'c/3o#^. 7ox:/i^m<D-f-^^/v:^3omRm. 

[0189] i^n— ^:Xi?'bfcAB3170H^<Di^^Sa^"J^ia^!j#-^:154. T^y^ia^!j^ia^!j# 
155. AB3n<DLm<^Mmmn^mm^^-: 156. T5:y^iB^J^iB^J#=-^: 157 
. AB324COH^COJ^KiH^J^BE^J#-^: 158. T^7^ga^J^ia^J#-^ : 159. AB324 
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[0190] 3.3 AGS&i^J;'9#^tt/cDiabody<D^'|4fP'fffi 

^#Lfc^Mpl^^Diabody^^^^i>'^— pCXNDS KWAl^tio Diabody(D5'7fe^^ 

TPCR^tTV\ #btl.fcPCR^i^^pCXND3(DEcoRK NotlgB'liLt^lf AbfCo MMM 

^aMpl^^Ja^-frfcCHO^fflJt^tt^ffl V ^TFlow Cytometry f^J;§^'^?gtt(D|?tt 
^MMl^fCo "^^^mSlzmiTo AB317{iCHO-mouse MpU^^-^-T^^^jeiSlft^^ 

[0191] ^fc. BaF3-human MpU BaF3-monkey Mpl*D j;U?BaF3-mouse MpUC j;§TPO#T 

'^^:y^Mpnz.M\^Xm\^^T=i':=-:^hmi^^^\^. AB324fith, i^/^Mpl^^^U$V^T=? 

AGSSfe^ffl V ^T3liV >T::f:=^>^b^'|4SrW-r§^Mpm#:Diabody^5^ 

[0192] imMm4:'} CAMT^^(D^-DUpmMl^Mir^^Mpmi^<DT=f:=^:y^hmi&^ 

4.1 CAMTS#<^ito^MMpl^ABaF3iajiS^O#A£ 
CAMT (Congenital amegakaryocytic thrombocytopenia ;5fe^ttM^^^i4jf[L/J^^ 
.##i^*5V ^-CMplit'fs^4' t^G305C (R102P) C769T (R257C) 

J;U?C823A(P275T) ^M^O^^^^ttTV >-5o #^M^#oMplit^^^<D^m^i5'i5' 
-^^tl^tmmU BaFS^JlSfei^AbfCo iEm^c&Mplit^^^(:^^ga^J^ia^J# 
246, T5y^ia^J^BB^J#-^: 123) *5j;tJ?^jte^^(D^^=iK>-/5^^)305# g 
(Di^^^G;?)^^>Ct^mi^b/cit{5^G305C (i^^gB?iJ^iE?iJ#^: 247, T^y^gS 
^lJ^ga^J#-^: 248) . ^M:^K^;0^^>769# g Oi^^^C;0^£>TfCgmbfcjt'fe^ 
C769T (ifeSgB^J^ga^J#-^: 249, T^y^gB^J^gB^J#-^: 250) *d j;U?^$&=iK 
:/d^^823# g COi^K^C;?)^^>A{Clgi^bfcat^^^C823A(itKgB^J^ga^J#-^: 25 
1, T^7^ga?IJ^ga^lJ#-^:252)^{tSbfCo rtbe>(DDNAif>t^0IJPfi^mEcoRI, 
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Sah-VmWrV. tbi^lfflJ3M^?i.ffl^i^^— pCOS2-Ha(Z)EcoRU SallSP'fiti^Ab. 
pCOS2-hMPLfiillG305C, pCOS2-hMPLfullC769T*Dj;tI?pCOS2-hMPLflillC823A^ 

[0193] mmmi.itmmi^i^xBaFsmm^i&i^^mAu ^upmin^^mmir^BaFs 

lHJIMt*'efc^BaF3-human MPL (G305C) . BaF3-human MPL(C769T):}oj;t)? 
BaF3-human MPL (C823A) ^^t35!:bfCo M^W^. Ing/mL mIL-3, 10% FBS^-^tf 
RPMI164Oi#J^&MV^Ti0#. mWVfCo 
[0194] 4.2 ^tMv[pl^#:Diabody, sc(Fv)2(Df^M 

|2|6:i3j;U^^|l|7tC^bfcT5:y^ga^ljOctiT\ VBSB. VB45B. VB33. VB140. VB157 

Diahodym&^MMwn.5(D:ffmxMAvfco TAi36f^ov ntj^ . mMm2.ztmmK 
LT. sc(Fv)2^m-<i^i5^— ^f^^bfco mmm2Atmmi^cHo-DGumm^mA\^ 
. mmm2.6ic^^-Dxmhtiftimm±mx^sc(Fv)2^mm:Vftio 

[0195] 4.3 ^tMv[pl^#:Diabody. sc(Fv)2<DT=f^;^h^Si4(^fP# 

f^S^LfcDiabody, sc(Fv)2^fflV^-C. mMim.8tmmcL.XAE1^Mpm^BaF3M 
S^^Xn^mMpmm.BaF3mm^Mir^T:^^^:^hmi^^f^m\^fCo Diabody^mJt 
#_h^^>^V^■r. BaF3-human Mpl^BaF3-human Mpl(G305C) K:i3lf^T=^:=^:^h 
mi^^itmVfCo ^<^M;^. TA136 Diabody (TA136 db) E^^^Mpljt'g^^^l^ 
Ji,i-§BaF3-human Mpl-tr^^?gttx)Si|V^^S^ ^MMplit'fs^^^?i,i-§BaF3-human 
MpI(G305C)-efi§liV>T=^^;=<«h^'|4^^LfCo BaF3-human Mpl(G305C) KMl^X 
f*, hTPO^#.(DDiabody-e}^ 5|[V >T=^^>^h^'|4^^i-r i!{*-e#/cC;5^o/c (0 1 2*5 

j;U?|gi3)o 

[0196] $^>t^. TA136 Diabody, TA136 sc(Fv)2(D;^Mpp^ffiV^T. BaF3-human MpU 

BaF3-human Mpl(G305C) . BaF3-human Mpl(C769T) . BaF3-human Mpl(C823A) 
\^M'r^T=f^:^hm^^Wmi^tio ^(D^^. TA136 sc(Fv)2«. 3a(DTPOS^#: 
^^W^XKi3\ ^ThTPO-^TA136 Diabodyj;«9]^V ^T=^=^:^hf^i^^^l.ti (BIlS 
— |1117)o iE^/ceMplit'fe^^^?i.i~^BaF3-human MpU^*DV^T. TA136 
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DiabodyfihTPO j;^t>i|V ^m^\^^^^^^<s:^^ofc^^. sc(Fv)2K^^ir^^tKX'0 . 

[0197] mi^;tMthTPO{i. ^h^mmMm(Dmm^x^ik/hum{i^m(Dmmmtvx^ $ 

mtVX. TPO(D^^(^J;§^TPO^#:(Dm^/5^#^$tl.T*5«90unzhi Li. et. al., 
Blood (2001) 98, 3241-324. Saroj Vandhan-Raj. et. al. Ann. Intern. Med. (2000) 

132, 364-368). m^^H^^(DTPom^^mm'r:b^^^m^M^^fv. ^<d'^^ 
tvx^ sk/huwpm^mmir^^t7im^^nx\^^o ^mmi^x-ox^:^^^^ 

l§^bTv^/^v^r^;e)^^>. m.mx.m^^^^<^(Dmmc^^^xh. ^(Dmm^i^mmi^ 

v>-c^. i'^m-r^^t^^-^mxh^o ^fc. mmmTPo^mmziMir^^^3f^m^K 
TPoti^mfj:^^t:A^h. mum^TPo^m^m^^m^^'^. sk/bmwj^m^mm 

ir^cAMTm^x^m^fvmpo^^i^mmi^M\^x-h.w&(D^mm^ML.xu 
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[5] MpU::^^ir^^;<9^i$i, 

[6] wh^i$ixh^^ $^Mm5iz.mm(7)^w^o 

[7] i£^^^^b^#:-efes. mMm5~^fcmKmm<Dmi^o 

[8] Br^SMpUcii^^i-6^#:o 

[9] fchMpl^D?i?-7VMpUc:^'^-r6^#:o 

[10] fchMpl^tJ?i^-/HvlpUc^L-CT=f^:^h?gtt^^i-§^f*o 

[1 1] Br^MMpl-^CO*§'a-^'|4/5SKD=10''MJ^T'efe^^#:o 

[12] -^mmMpi^(D^^mm^KD=io''M}^rxh^^Wio 
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